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Abstract

"Development of
Predictive Equations Based on
Pavement Condition Index Data"

by
Christopher V. O. Floro

Committee Chairman: Professor J. P. Mahoney
Department of Civil Engineering

This research project evaluated runway pavement condition survey information in order to
develop models or equations capable of predicting future pavement performance and
projected life expectancy. The data was obtained from the Federal Aviation Administration
(FAA), and the Washington State Department of Transportation (WSDOT). A previous
research report analyzed the first set of Pavement Condition Index (PCI) data obtained from
runway pavements in the tri-state area of Washington, Oregon, and Idaho. The analysis
performed in this report included only runways with a second set of PCI survey data. The
two primary surface categories evaluated were flexible and rigid pavements. The former
includes asphalt concrete (AC) original surface courses, AC overlays, bituminous surface
treatments (BST's), and slurry seal maintenance applications. The latter consisted only of
portland cement concrete pavements. Statistical analysis in the form of regression
modeling was applied to the available data and various models/equations and graphic
representations developed to predict pavement performance and projected life. The models
and graphs were developed using the software packages MINITAB and Microsoft Cricket
Graph, respectively.
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The models and gréphs, pavement life projections, and consolidated data base, will be

additional tools or assets available to enable airport planners and managers to manage,
budget, and plan more effectively for bavement rehabilitation, re

placement, maintenance,
and design modifications as needed.
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND

Many of our nation's airport managers have, in recent years, begun to realize the
importance of an effective pavement management system. An effective and useful system
permits managers to anticipate future maintenance and rehabilitation needs by utilizing
whatever tools there are available to ensure that the selection of maintenance and
rehabilitation strategies provide cost effective solutions to eliminate existing problems. A
pavement management system not only evaluates the present condition of a pavement but
predicts its future condition through the use of a pavement condition indicator. Pavement
systems have evolved ove. .iie past two decades, having grown from databases geared
towards compiling the amount, type, and condition of pavement within the pavement
network to more sophisticated systems that can select future cost effective rehabilitation

treatments.

A basic component of any pavement management system is the ability to track a pavement's
deterioration and determine the cause of the deterioration. This requires an evaluation
process that is objective, systematic and repeatable. A pavement condition rating system
that is based on the quantity, severity, and type of distress is a rating of the surface
condition of a pavement performance with implications of structural performance [1].

Condition rating data collected periodically will track the performance of a pavement.




Most airports presently utilize the Pavement Condition Index (PCI) rating system
developed by the U. S. Army Corps of Engineers (COE) to assess current pavement
conditions {1,3]. The Federal Aviation Administration (FAA) established Advisory
Circular (AC) 150/5380-6 “Guidelines and Procedures for Maintenance of Airport
Pavements” in 1982 [3]. This document outlined the detailed procedures for performing
i the PCI survey as previously developed by the COE. In short, individual pavement
distress types are identified in asphalt and concrete pavements and rated according to
severity levels and quantities. The rating is numerical with a range of 0 to 100 which
l provides a reasonably objective and repeatable indication of the average pavement

condition.

The FAA states the following three primary objectives of rating a pavement based on the
PCI method:

(1) Determine present condition of the pavement in terms of the apparent
structural integrity and operational surface condition.

(2) Provide the FAA with a common index for comparing the condition and
performance of pavements at all airports and also provide a rational basis for
justification of pavement rehabilitation projects.

(3) Provide feedback on pavement performance for validation and
improvement of current pavement design, evaiuation, and maintenance
procedures.

Pavement condition surveys can evaluate normal distresses in a pavement structure
resulting from surface weathering, fatigue effects, poor drainage, and differential settlement

or movement in the subbase over a period of time. PCI surveys evaluate flexible




pavements based on sixteen different types of pavement distress, and rigid pavements

based on fifteen types of distress. Chapter 2 will discuss pavement distress in some detail.

1.2 THE PROBLEM

Although PCI surveys are relatively simple, they can be somewhat time consuming
depending on the size of the airport, and the amount of air traffic serviced during any given
operational day. The problem, however, is not the time associated with conducting the
surveys, but the effective and proper use of the data obtained from these surveys. Once the
data is collected, it would appear that airports, primarily general aviation airfields may not
be privy to the data collected, or how best to utilize the data if it has been made available.
As stated previously the PCI is a number which represents the average condition of the
pavement. This number establishes a range for a pavement from “very poor” to
“excellent”. These numbers, however, can be put to greater use to evaluate progressive
deterioration of pavements, and further provide a better insight to actual pavement life

expectancies compared to original 20-year projections.

The lack of adequate pavement performance models or equations which are needed to
predict pavement performance for a variety of uses is the inherent problem regarding the
data collected from the surveys previously mentioned. In 1988 a research project
conducted by LT Kim Weisenberger, Civil Engineer Corps, U.S. Navy, evaluated
statistical data on pavement condition indices of various general aviation runways

throughout the northwest tri-state area of Washington, Oregon, and Idaho [1].

After compiling a database, Weisenberger {1] developed pavement performance models,

through the use of regression equations, and survival statistics based on a comparison of

3




pavement features with similar characteristics. The information generated by the research
project was only the beginning in terms of PCI data compilation for the northwest’s mostly
general aviation airports. Although much was accomplished with the information obtained
for the research, the conclusion was that much more was needed to strengthen and verify

the modeling methodology used.

The regression equations used were intended to assist the FAA and airport managers in
determining which northwest airport pavements were in greatest need of maintenance or

rehabilitation. These equations could also be of use in the following areas:

a) pavement life estimates

b) relative measures of rehabilitation effectiveness

¢) life-cycle costing

d) general design decisions or modifications based on effectiveness
¢) planning decisions

f) budget programming

This paper will attempt to take Weisenberger’s [1] research a step further due to
accomplishment of additional PCI surveys conducted by the Washington Department of
Transportation (WSDOT) and the Oregon Department of Transportation (ODOT) in
conjunction with the FAA. The same modeling techniques will be used to confirm, as

stated previously, the validity of the regression equations and methodology used.

Runway pavements for the state of Idaho will not be addressed as a second set of PCI
surveys have not been accomplished to provide updated data on their general aviation
airports. These runways are included for age comparisons only in Chapter Three, and

preliminary PCI information, pavement structural features, and rehabilitation history are




also attached as Appendix E for further reference. In addition, as in the research project

accomplished by Weisenberger [1], only runway pavement conditions will be evaluated.

1.3 SYNOPSIS

This paper will attempt to assess deterioration rates of the airfields common to the research
conducted by Weisenberger [1] and that accomplished by this author, after reviewing the
initial research and assessing the data collected for comparison by this author. As
evidenced by the Pavement Life Cycle curve in Figure 1-1, it is evident that once a
pavement has reached 75% of its life expectancy, costs for renovation can increase as much
as five-fold. It is the intent of this paper to (1) provide guideline reference
models/equations and their corresponding graphic representation that will be useful to an
airport manager and their pavement management system, (2) establish that if data collected
from the accomplishment of PCI surveys is utilized in the proper fashion, costs for
pavement rehabilitation and projected maintenance may be kept to a minimum, and (3)
provide a consolidated report of the pertinent and current data to the FAA and all interested

parties.

1.4 REPORT OVERVIEW

The objectives stated above will be addressed in a structured manner with Chapter Two
highlighting the research methodology adopted for the report analysis and PCI procedures
and applications. Chapter Three presents the data categories to be analyzed, a review of the
Weisenberger [1] report data, and interpretation of the data used in this report. Analyses
and data evaluation, equations development and pavement life calculations, are detailed in

Chapter Four. Finally, a report summary including various conclusions and general




recommendations will be presented as Chapter Five. A list of references and report

appendices follow the closing chapter.
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Figure 1-1 Pavement Life Cycle Typical Performance Curve

Compared To Maintenance/Replacement Costs [4]




CHAPTER TWO

METHODOLOGY AND PC] APPLICATIONS

2.1 RESEARCH METHODOLOGY

Chapter One stated the primary intent of this report was to develop equations or models that
would represent a pavement’s behavior and therefore be an asset to an airport manager or
planner in the decision making process with respect to their pavement management system.

The models provide numerical output that can be used by a planner or manager for future

planning and programming.

Since this report consolidates and compiles data from general aviation airports in the tri-
state area, correlations among the different types of repairs used, the life of original
pavement sections, and in turn the life of various correction methods will be examined.
The rate of deterioration between an established point of time *zero” and the first PCI
surveys will be compared against deterioration between the first and second points, and the
overall deterioration from time “zero” to the second survey points for those runways with

three points for evaluation.

Various surface treatment applications and the time elapsed between successive applications
will be discussed, and in addition, the age of various pavements based on the application of

a surface treatment to an original section of pavement.

The subject matter was evaluated primarily based on the following two objectives:

"




a) Establish PCI vs AGE curves for all pavements common to the first and second
surveys for different thicknesses of flexible and portland cement concrete
pavements. The flexible pavements include various thicknesses of AC pavements,
AC overlays, bituminous surface treatments, and slurry seal surface maintenance
treatments. Applications such as fog seals, chip seals, and emulsions were not

common to first and second surveys.

b) Evaluate AGE data for the pavement features being studied. Essentially, an
estimation of the projected life expectancy based on past performance of similar

pavements will be evaluated.

2.1.1 SUMMARY OF PCI PROCEDURES

The procedure is limited to flexible pavements (pavements with conventional bituminous
concrete surfaces) and jointed rigid pavements (jointed non-reinforced concrete pavements

with joint spacing not exceeding 25 feet).

Objectives:
a. Determine present condition of the pavement in terms of apparent structural
integrity and operational safe condition.
b. Provide the FAA with a common index for comparing the condition and
performance of pavements at all airports and also provide a rational basis for justification of
pavement rehabilitation projects.




c. Provide feedback on pavement performance for validation and improvement of
current design, evaluation, and maintenance procedures.

The airport pavement condition survey and the determination of the PCI are the primary
means of obtaining and recording vital airport pavement performance data. The condition
survey for both rigid and flexible pavement facilities consists primarily of a visual
inspection of the pavement surfaces for signs of pavement distress resulting from the

influences of aircraft traffic and environment.

Basic Airport Inf .

Basic airport data is incorporated into the condition survey report.

=]

. Design/construction/maintenance history.

b. Traffic history - carriers, commuters, cargo, military aircraft traffic records
including aircraft type, typical gross loads, and frequency..

c. Climatological data - ranges and precipitation.

d. Airport layout - plans and cross section of major components, including
subsurface drainage systems.

e. Frost action - record of pavement behavior during freezing periods and
subsequent thaws.

f. Photographs.

g. Pavement condition survey reports.

Qutline of Basic Condition Rating Procedure:

1. Divide pavements into "features" (increments) - overall airport
pavements must be divided into features based on the pavements’ design, construction
history, and traffic area. A designated pavement feature therefore has consistent structural
thickness and materials, was constructed at the same time, and is located on one airport
facility, i.e. runway, taxiway, etc.

2. Divide pavement feature into sample units - # of slabs or # square feet.




3. Inspect sample units - determine distress types and severity levels and
measure density.

4. Determine deduct values - these are obtained from appropriate curves.

5. Compute total deduct values (TDV) - sum all deduct values for each
distress condition observed.

6. Adjust total deduct value - a corrected deduct value (CDV) is determined
using procedures in the appropriate section for jointed rigid or flexible pavements..

7. Compute pavement condition index - PCI = 100 - CDV for each sample
unit inspected.

8. Compute PCI of entire feature - average PCI's of sample units.

The procedure for conducting PCI surveys as stated in Advisory Circular 150/5380-6 has a
confidence level of 95 %, however recently the confidence level was reduced to 92% to
allow for a smaller inspection area. The confidence level indicates the probability that an
obtained value computed from the random sampling survey technique will fall within a
10% range (+ 5%) of representing the entire pavement feature being surveyed. The range

is now 16 % (+8%).

2.2 PAVEMENT DISTRESSES AND PCI EVALUATIONS

The deterioration of a pavement, runway or highway, is most often readily apparent by
extemnal signs or indicators which can be associated with the probable causes of the failure
or imperfection. The discussions of problems related to pavement distresses are generally
related to the pavement type; concrete or bituminous/flexible {4]. However, while each has
its own particular characteristics, the various pavement distress manifestations for
bituminous and concrete pavements generally fall into one of the following broad categories

{41
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a) Cracking - often a result of stresses caused by con’raction or warping of the
pavement in concrete pavements. Overloading, loss of subgrade support,
inadequate or improperly cut joints are also possible causes. In bituminous
pavements causes are mostly attributed to deflection of the surface over an unstable
foundation, shrinkage of the surface, poorly constructed lane joints, or reflection

cracking.

b) Distortion - achange in the pavement surface from its criginal position and
results from foundation settlement, expansive soils, frost susceptible soils, or loss
of fines through inadequate drainage systems. In bituminous pavements
insufficient compaction of pavement courses, unstable bituminous mix, and poor

bonding between surface and underlying layers also lead to distortion.

c) Disintegration - improper curing and finishing, unsuitable aggregates, and
improper mixing of concrete lead to the breaking up of pavements into small, loose
particles. Insufficient compaction of the surface, insufficient asphalt in the mix, or

overheating of the mix leads to disintegration in a bituminous pavement.

d) Skid resistance - surface texture reduction and contaminant build-up such as
rubber deposit accumulation over a period of time will reduce a pavement’s skid
resistance. In bituminous pavements, too much asphalt in the mix or too heavy

a prime coat will reduce skid resistance.
During the PCI survey procedure, as alluded to previously, sample units are inspected and

a determination of the distress types and severity levels is made. Standard distress types

can be checked from a listing on the inspection sheet and their severity and density noted.

11




Severity levels are then assigned “deduct values”, totaled, adjusted, and an overall PCI
rating obtained by deducting the value for the sample from 100%. See Appendix C pages
C-14 and C-17 for the standard forms used in conducting the survey.

2.3 MODELING OBJECTIVES

The correlation and regression modeling equation calculations were accomplished using the
statistical software program MINITAB (3], and graphically presented using the Microsoft
Cricket Graph software package. Correlation is a means of measuring the association
between two variables. whereas regression goes a step further by establishing an equation
which determines one of the variables based on knowing the second. The variables are
classified as independent and dependent. In the case of this report the independent variable

is AGE, and the dependent variable is the corresponding PCI value.

An equation or curve will therefore show the relationship between these two variables over
a period of time. There are several important criteria needed in developing reliable
pavement models, with each respective criterion capable of significantly altering the model

obtained during the evaluation or investigation. The primary criteria are {1,2]:

a) A reliable data base.
b) Include any variable that will significantly affect pavement performance.
c) A usable and functional form of the model.

d) An accurate model which meets statistical requirements.

Modeling attempts to depict the past performance of a particular element based on input

data. The data used during the co. rse of this report is simple, however, the PCI values

12




recorded are based on a pavement’s overall condition which incorporates most of the
variables associated with a pavement’s deterioration including, construction method,
materials, construction date, environment, traffic frequency and loading. The models
attempted and presented are considered the most applicable based on the constraints, and
the above elements apply with the exception of a “variable that will significantly affect the

pavement’s performance.”

2.4 PCI vs. AGE CURVES

As stated earlier in this chapter, the first objective is to develop PCI vs AGE curves for
different thicknesses of flexible and rigid pavements. There are varying representations of
curve fitting for data being evaluated ranging from a straight line fit to logarithmic curve fit
of tne data. The straight line fit is represented by an equation that reads as follows :
PCI(%) = Bg - B1(AGE). As in the case of any straight line equation, By is the intercept
on the PCI (y) axis and B the slope of the line plotted. Based on the fact that a curve best
represents the deterioration of a pavement however, other equations involving exponential
relationships between the PCI rating and AGE, or polynomial relationships with additional
constants and AGE raised to increasing powers best depict the deterioration of a pavement.

These equations will be discussed in further detail in Chapter Four.

The following example depicts a typical graph and model that is indicative of the primary

objective of this report:

(a) Assume the points indicated in Figure 2-1 represent any pavement section.
Two of the possible curves that can be developed to “fit” the four available data points are
shown. The initial data point is considered to be PCI = 100, and AGE = 0. This is the
assumed value throughout this report for the original pavement construction time frame or
where a new surface treatment is applied. The remaining data points are (5,85), (10, 65),

13




and (15, 30). It is apparent that the curve more readily depicts the rate of deterioration of a
pavement versus the straight line depiction. If, for example, failure is considered to have
occurred at a PCI of 10%, then the age at failure is 21 years for the straight line fit and 17
years for the curvilinear fit.

100

80
60
PCI
(%)
40
20
0

ical PCl v 1

. o

y = 100.00 - 3.1667x + 0.10000x/2 - 1.3333e-2x/3

/ RA2 = 1.000

PCl (%)
AGE (years)

=y = 104.50 - 4.6000x
RA2 = 0.962
A ) BT DY L A 1 A L ) W1 [} Py
0 2 4 6 8 10 12 14 16 18 20 22 24
AGE (years)
Figure 2-1  Example model of PCI vs AGE for any pavement showing

straight line and curvilinear representations.
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The R2 values indicated on the preceding graph will be addressed in Chapter Four.

The second objective of the report is to look at the correlation between pavement structures
and estimated LIFE. The time elapsed between original construction of a pavement and a
corrective or maintenance application defines the LIFE of that pavement. Regression
modeling results can be compared with simple LIFE calculations to determine if a
developed model compares favorably or not with results from these calculations. Standard

deviation computations will also be used when evaluating pavement LIFE data.

Figure 2-2 depicts typical straight-line performance plots of an AC surface course of two
inches asphalt concrete on varying base thicknesses. The correlation of increased base
thickness to increased pavement life [1] is apparent from the actual plots shown. An
assumption of similar construction materials and processes must also be made when

evaluating data results and graphic depictions such as these.

2.5 THE PAVEMENT CONDITION RATING SCALE

The PCI rating scale indicates the respective levels of pavement rated conditions. As
shown in Figure 2-3, however, failure of any particular pavement does not occur until a
10% PCI rating has been achieved. Although it was stated previously that 55% is the
recommended rehabilitation or replacement point, in fact a pavement is not considered in
very poor condition until between 10 and 25%. There is obviously a significant grey area

of rating unacceptability which needs to be better defined.

If the scale depicted an established point where the runway pavement was determined to be

not usable, then interpretation and subjectivity would become lesser factors in the use of the
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the scale. Highways are evaluated using a similar rating method with their scale known as
the Pavement Condition Rating (PCR) scale, but there is an implied PCR value of
unacceptability at a PCR of 40% [1,8]. This rating is somewhat equal to the PCI 55%

rating based on the methods of rating pavements. Figure 2-3 is shown on the following

page.
PCI vs, AGE - Structural Comparisons
100
80
60
2" AC on 6"Base & 6"Subbase
PCI
(%)
40 -
+
20
2"AC on 6 Base
0 Y 1 5 Il .
0 5 10 15 20 25 30

AGE (years)

Figure 2-2.  Example model of PCI vs AGE for a flexible pavement

with constant AC and varying base composition. The
equation is PCI = Bg - B1(AGE).
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Figure 2-3 Airport Pavement Condition
Index (PCI) and Rating Scale [4)
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CHAPTER THREE

DATA REVIEW AND INTERPRETATION

3.1 INTRODUCTION

This chapter will present the different categories of data evaluated and an explanation for
| the particular categories chosen. Substantial information from the report completed by
Weisenberger [1] in 1988 was reviewed in addition to current data from the FAA and
WSDOT. The information reviewed was incorporated into a database and is attached as
Appendices A, B, and E. In addition, actual pavement condition surveys for Othello
Municipal, WA and Tillamook Airport, OR are included as example surveys in Appendices

A, and B, respectively. As in the case of the first PCI analysis report, written descriptions

of airport pavement histories were sometimes sketchy to non-existent. All descriptions
were read in detail, however, as evidenced from the data there are still many unknown
(UNK) pieces of information for many general aviation airports in the region.
Terminology was sometimes inconsistent particularly when the use of bituminous surface
treatments (BST’s) were discussed. At times one could infer that the inspector or author of

the particular survey was referring to a seal coat application versus a BST.

During the first analysis 142 general aviation (GA) airports with 240 different runways
were evaluated. The analysis included airports in Washington (64), Oregon (56), and
Idaho (22). This report addresses 120 GA airports with 202 runways from Washington
and Oregon. Data from Idaho was included for age comparison and reference only. Of the
202 runways, only 78 had a second PCI survey conducted with a reduction in the PCI
rating. Other second survey data points were available but not used. Twenty-three points
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were higher and in a few cases the same as the first survey three or four years prior. In
most cases where there was an increase in PCI rating there was a maintenance application
or overlay. In other cases the increased rating is attributable to the individual survey, as no
record of a surface treatment between surveys was documented. Other second survey PCI
ratings were the same as the first with no deterioration in a three or four year period. The
78 runways therefore provided 156 data points for evaluation, in addition to an assumed

PCI = 100 for each data category.

As noted in Chapter Two, PCI ratings are based on pavement distress, however, this
analysis will not attempt to tie particular distresses to individual PCI rating results.

Appendix C includes examples of various distresses found in runways.

Pavement condition surveys address all facets of an airport’s pavement system; runways,
taxiways, and parking aprons. This study evaluates PCI values associated only with
runways at the GA airports in question. As shown in the surveys for Othello and

Tillamook airports, each survey includes the following information:

a) original construction dates

b) maintenance history

c¢) airport layout

d) sample locations and areas

¢) types of pavement distress

f) maintenance recommendations
g) climate data

h) trend conditions

i) feature summaries

It is worthy to note that since PCI surveys are conducted by individuals it is to understand
that a certain amount of subjectivity accompanies each inspection despite the training of all

inspectors by the same FAA office. Since there is no “subjectivity” factor that can be
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applied to the data, readings were accepted at face value and treated as collected, with the
exception of points that were simply omitted from the analysis due to no deterioration or an
increase in the ratings. These points were discussed earlier. The FAA in fact has reviewed
the data and deemed the surveys to be of good quality with no need for adjustments. Other
data points omitted from the analysis included those with unknown conditions which

placed what information there was on the particular runway or airport in doubt.

3.2 REVIEW OF 1988 DATA

As is the case in this analysis, Weisenberger [1] experienced difficulty with interpreting
data during the first PCI study. There were inconsistencies in the data and terminology
which still exist. Pavement histories were sketchy and often non-existent all of which

created several problems in establishing a credible database.

Similar pavement categories were chosen for this study for easy comparison with those
established in the first study. The areas of notable differences occur in the BST’s and
surface maintenance applications, as the number of data points obtained from second
surveys did not warrant a general breakdown of single, double, and triple bituminous

surface treatments and only enabled the investigation of slurry seal applications.

Using selected data, Weisenberger [1] was able to generate regression equations and
survival statistics. The performance models provided an approximation of how various
pavements and maintenance techniques performed. The models were not intended to be
used as strict guidelines in assessing an individual pavement, but as an additional tool in

evaluating alternatives.
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The assembly and compilation of the data indicated that numerous pavements were in need
of repair and replacement, even prior to development of the regression models. The report
provided a consolidated database of the tri-state area general aviation pavement conditions
and presented a good approximation of projected pavement performance and life. A

comparison of regression modeling results +ill be addressed in Chapter Four.

3.3 DATA INTERPRETATION OF 1991 SURVEYS

Some basic and straight forward assumptions were made at the outset when this project
was undertaken. All pavements were considered to have a PCI of 100% at original
construction or whenever a new surface application was introduced. This assumption can
be somewhat tainted by the fact that the construction process could have been faulty or
construction materials substandard and therefore nullify the “perfection at the outset”
scenario. However, a pavement was considered "satisfactory”, PCI = 55% according to
the rating scale in Figure 2-3, until the time it received a surface treatment. This elapsed
time between construction/surface application and a subsequent maintenance or
rehabilitation procedure is considered the life of the pavement. In the case of Tillamook
Airport, runway R1 was originally constructed in 1943 with a 2-inch AC surface course.
In 1983 a 1.5-inch AC overlay was applied to the runway. This overlay received a PCI
rating of 92% in 1987. The LIFE of the pavement was therefore 40 years and the AGE at
the survey, 4 years. Other conclusions that can be drawn from the preceding information
are:

a) The 1.5” AC overlay is losing 2 % PCI points per year.

b) If one follows the rule of thumb that pavements should be repaired at about a

PC] = 55% [4], then the rate of PCI loss during the life of the original surface 2-

inch AC is about 1.1% PCI points per year, half the rate of the repair treatment.

This assumption of replacement at 55% can be both practical and erroneous since
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no record of the PCI rating at rehabilitation of individual pavements is available. At
the present rate the AC overlay is predicted to last approximately 22.5 years. The
difference in the rates of deterioration can be attributable to a number of factors

including construction process or materials, as addressed above.

3.4 PAVEMENT COMPARISONS FOR 1st AND 2nd SURVEYS

As stated previously, the primary objective for this analysis was to look at pavements with
two sets of PCI points, actually three counting PCI = 100 at AGE = 0. These individual
points would then be grouped into an overall common category and an attempt made to
develop a representative model for the data set. Several pavements received surface
treatments between surveys and therefore had higher values of PCI compared to their initial
rating. Others received higher ratings, but there was no record of a surface treatment
applied and therefore the increased rating was attributable to the individual conducting the
rating or the lack of proper documentation for the respective pavement. In addition, six
pavements were discovered to have the same PCI rating for both surveys; four with a 4-
year difference in rating period and two with a 3-year difference in rating period. All of the
above mentioned runways were excluded from the overall analysis since the results were

not indicative of normal pavement performance.

Further attention was given to the average loss per year for individual pavements between
the following points:

a) AGE =0 and the initial PC] rating

b) PCl rating No. 1 and PCI rating No. 2

¢) AGE =0 and PCI rating No. 2 (overall loss)
This was done in an effort to try and determine the best representative loss rating and

thereby assist in determination of LIFE calculations.
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3.5 DATA REVIEW

The categories used in the analysis of the data obtained was grouped into five different
pavement characteristics, with one the characteristics subdivided in four further groupings.
Eight categories of pavements were therefore evaluated and are presented as Tables 3-1
through 3-5. Prior to discussing each of the categories and presentation of the data the

following notes are provided:

a) The AGE associated with each PCI rating is the time elapsed between the last
surface treatment, whether original or maintenance treated, and the listed PCI
survey rating.

b) In tables where only AGE values are given and no “asterisk” accompanies the
runway, there were no second survey PCI values available for the ranway and as
such, a PCI evaluation was not conducted for the runway.

c¢) The tables indicated in b) are for estimation of that particular pavement feature’s
overall LIFE.

The five pavement characteristics designated for individual groupings are flexible
pavements, AC overlays, bituminous surface treatments, surface maintenance techniques

(slurry seals only), and portland cement concrete.

3.5.1 Flexible Pavements - Flexible pavements are normally constructed with a
surface course of asphalt concrete, a base course, and depending on design criteria, a
subbase course. The base course will normally be composed of a high quality aggregate
which can be treated or untreated, crushed or uncrushed, or any combination thereof. If
required the subbase would normally be of a lesser quality aggregate than the base. The

subdivided categories for flexible pavements are:
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a) Two to three inches of AC on six to eight inches of base (Table 3-1a). This
category included 12 runways providing 24 data points. Eight runways were from
Washington and four from Oregon. The base could be a combination of base and
subbase but had to be eight inches or less.

b) Two to three inches of AC on greater than eight inches of base (Table 3-1b).

Nine runways with 18 data points were evaluated, with seven from Washington
and two from Oregon. The base-subbase composition was irrelevant.

¢) Greater than three inches of AC op any base or subbase (Table 3-1c). Five

runways with 10 data points were evaluated, with three Washington and two
Oregon runways.

d) World War Two constructed AC runways (Table 3-1d). Five runways
generated 10 data points to be evaluated and all runways were from Washington.
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TABLE 3-1a  Flexible pavements with associated PCI survey results and the corresponding AGE for the
respective survey (Pavement structural sections consist of 2 - 3 inches AC on
6 - 8 inches of base).

No. AIRPORT & LOCATION PCI AGE PCI AGE
(%)  (years) (%) (years)
1. BOWERS FIELD, ELLENSBURG, WA (R1) 67 10 64 13
2. BREMERTON, WA (R5) 82 13 80 17
3. ELMA MUNICIPAL AP, WA 88 12 83 15
4. EVERGREEN FIELD, WA (R1) 55 20 51 24
5. EVERGREEN FIELD (R2) 86 16 77 20
6. MOSES LAKE, WA (R2) 29 14 18 18
7. PACKWOOD, WA 94 3 90 6
8. PORT OF ILWACO, WA 71 15 49 18
9. ASHLAND, OR (R2) 92 2 88 6
10.  PACIFIC CITY-STATE, OR 79 37 75 41
11.  SEASIDE STATE, OR 88 23 83 27
12.  TRI-CITY STATE, OR 88 4 77 8

Notes: Where a runway designation is not listed there is only one runway presently at the airport.

All "TAGE" listings associated with a PCI value are the ages of the pavement feature when
the PCI survey was conducted.

25




TABLE 3-1b  Flexible pavements with associated PCI survey results and the corresponding AGE for the
respective survey (Pavement structural sections consist of 2 - 3 inches AC on greater than

8 inches of base).

No. AIRPORT & LOCATION PCI AGE PCI AGE
(%)  (years) (%)  (years)
| ANACORTES, WA (R2) 95 13 90 16
2. ANACORTES (R3) 100 13 92 16
3. AUBURN, WA (R2) 90 19 87 23
4. EPHRATA, WA (R2B) 89 4 84 8
5. KELSO-LONGVIEW, WA 90 4 82 8
6. OLYMPIA, WA (R2) 89 8 85 11
7. PULLMAN, WA (R2) 70 18 48 21
8. HOOD RIVER, OR (R1) 96 1 92 5
9. HOOD RIVER (R2) 95 1 90 5

Notes: Where a runway designation is not listed there is only one runway presently at the airport, or

one runway feature of the main runway that was evaluated at the time of the survey.

In certain cases, for example, R2 indicates a separate second runway, however, in others such

as Pullman R2, the PCI values are for a specific section of the main runway. Appendices A &

B list the differences and show the composition of the pavements for different runways.
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TABLE 3-1c  Flexible pavements with associated PCI survey results and the corresponding AGE for the

respective survey (Pavement structural sections consist of greater than 3 inches AC on

any base or subbase).

No. AIRPORT & LOCATION PCI AGE PCI AGE
(%) (years) (%) (years)

1. BREMERTON, WA (R2) 83 13 75 17

2. BREMERTON (R3) 86 13 80 17

3. PULLMAN, WA (R3) 81 18 68 21

4. CHRISTMAS VALLEY, OR 90 2 86 6

5. ILLINOIS VALLEY, OR (R2) 93 27 91 31

Note: Pullman R3 is not a separate third runway.

TABLE 3-1d Flexible pavements with associated PCI survey results and the corresponding AGE for

runways constructed during World War Two (No repair or rehabilitation treatment

applied).
No. AIRPORT & LOCATION PCI AGE PCI AGE
(%) (years) (%) (years)
1. BOWERMAN FIELD, WA (R1) 77 43 59 46
2. BOWERS FIELD, WA (R4) 54 44 52 47
3. DEER PARK, WA (R3) 47 43 39 46
4. OLYMPIA, WA (R1) 55 46 45 49
5. WINLOCK-TOLEDO, WA 49 43 42 46
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Pavement life for runways with flexible pavements constructed during World War Two
(WWII), and those constructed after WWII, was examined and data indicated in the
following tables. The WWII period is considered between 1942 and 1945.

a) Post World War Two pavement LIFE (Table 3-1e). The table is separated into

two categories for runways with less than three inches of AC, and those greater
than three inches AC Thirty one runways are listed with only seven of the runways
examined in the PCI analysis.

b) WWII pavement LIFE runway evaluations (Table 3-1f). These comprised 42
runways with 12 of the runways examined in the PCI analysis. They are separated
as in the Post-WWII section. As indicated, several airports were in excess of 40
years old before a surface treatment was applied.

For those runways with a corresponding PCI analysis, the Corrective Measure column
indicates the category that includes the particular runway for overall analysis. In addition,
Appendix D illustrates individual regression modeling for runways being analyzed. The
Corrective Measure stated defined the "LIFE" of the respective pavements, and the AC

surface course was the original surface course applied to the runway.
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TABLE 3-1e Flexible pavement life for pavements constructed after World War II

Pavements with less thap 3 inches of original AC surface course

No. AIRPORT & LOCATION AC AGE CORRECTIVE YEAR
(in)  (years) MEASURE
1. HARVEY FIELD, WA 2 12 SEAL COAT 1982
2. PANGBORN FIELD, WA (R1) 2 37 CHIP SEAL 1974
3. PEARSON AIRPARK, WA (R1)* 1.5 9 CHIP SEAL 1975
4. PEARSON AIRPARK (R2)* 1.5 9 CHIP SEAL 1975
5. PIERCE COUNTY, WA 1.5 30 REBUILT 1988
6. PROSSER, WA 2 4 CHIP SEAL 1981
7. PULLMAN-MOSCOW, WA (R1)* 2 24 2" ACOVERLAY 1972
8. SEKIU, WA (R1) 2 15 CHIP/SAND SEAL 1987
9. SEKIU (R2) 2 8 CHIP/SAND SEAL 1987
10. ALBANY MUNICIPAL, OR 2 27 2"ACOVERLAY 1986
11.  BANDON STATE, OR 2.5 6 CHIP SEAL 1972
12.  CHILOQUIN, OR 125 7 SEAL COAT 1968
13.  FLORENCE MUNICIPAL, OR 1.5 17 2"AC OVERLAY 1985
14.  GOLD BEACH, OR 1 19 REBUILT 1983
15. HERMISTON, OR 1.5 18 2"AC OVERLAY 1977
16.  ROSEBURG, OR* 2 35 SLURRY SEAL 1986
17.  TRI-CITY, OR* 1.5 13 CHIP SEAL 1983
18. CALDWELL, ID (R1) 2 11 SL./FOG SEAL 1986
19 CALDWELL (R2) 2 11 SL./FOG SEAL 1986
20. CRAIGMONT, ID 1 8 CHIP/FOG SEAL 1983
21.  GOODING MUNICIPAL, ID 2 7 SLURRY SEAL 1985
22. NAMPA MUNICIPAL, ID 2 9 SL./FOG SEAL 1985
23.  SODA SPRINGS, ID 25 14 SLURRY SEAL 1983

Note: "AGE" in Tables 3-1e and 3-1f is the difference between original construction and the year of
the corrective measure. See Appendices A, B & E for complete tabular listings.
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TABLE 3-1e Flexible pavement life for pavements constructed after World War II
(cont’d)

E {th 3 inc} f orisinal AC surf

No. AIRPORT & LOCATION AC AGE CORRECTIVE YEAR
(in)  (years) MEASURE
1. PANGBORN FIELD (R2) 3 37 CHIP SEAL 1974
2. PULLMAN-MOSCOW (R2)* 3 17 GROOVED 1985
3. PULLMAN-MOSCOW (R3)* 4 17 GROOVED 1985
4. SUNNYSIDE, WA 3 10 SLURRY SEAL 1985
S. AURORA STATE, OR 3 3 2"ACOVERLAY 1978
6. ROBERTS FIELD, OR (R1) 4 6 POR. FRIC. CRS. 1981
7. GRANGEVILLE, ID (R1) 3 18 2"ACOVERLAY 1983
8. McCALL MUNICIPAL, ID 3 1 SLURRY SEAL 1985

Notes: Where a runway designation is not listed there is only one runway presently at the airport.
Idaho runways are included here for comparison with Washington and Oregon state
airports with respect to AGE. The former are not included in PCI data comparison or
evaluation as there has been no second set of PCI surveys conducted for Idaho airports
as of this writing.

* Indicates airports with a second set of PCI surveys which are included in the data
analysis and evaluation of this report. Refer to Tables 3-1a through 3-4 and Appendices
A, B, and E for PCI and pavement structural section information.
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TABLE 3-1f Flexible pavement life for pavements constructed during World War II.

it less than 3 inches of original AC sucf

No. AIRPORT & LOCATION AC AGE CORRECTIVE YEAR
(in)  (years) MEASURE
1. BREMERTON NATIONAL, WA R1)* 25 32 3"ACOL 1974
2. EPHRATA , WA (R2)* 25 27 SLURRY SEAL 1970
3. KENNEWICK VISTA, WA 2 34 CHIP SEAL 1976
4. OLYMPIA, WA (R3)* 2.5 38 3"ACOL 1980
5. RICHLAND, WA (R1) 2 36 2"ACOL 1979
6. RICHLAND (R2) 2 36 2"ACOL 1979
7. SANDERSON FIELD, WA* 2 37 SLURRY SEAL 1979
8. WILLIAM R. FAIRCHILD, WA (R1) 2 37 2"ACOL 1979
9. WILLIAM R. FAIRCHILD (R2) 2 37 2"ACOL 1979
10.  WILLIAM R. FAIRCHILD (R3) 2 36 2"ACOL 1978
11. BAKER MUNICIPAL, OR (R1) 25 21 SEAL COAT 1963
12. BAKER MUNICIPAL (R2) 25 21 SEAL COAT 1963
13. BOARDMAN, OR 2 37 1.5" ACOL 1980
14. BURNS MUNICIPAL, OR (R1) 2 36 CHIP SEAL 1978
15. BURNS (R2) 2 36 CHIP SEAL 1978
16. CORVALLIS, OR 25 42 3" ACOL 1984
17. LA GRANDE, OR (R2) 2 32 4"ACOL 1974
18. LAKE COUNTY, OR* 2 42 SLURRY SEAL 1985
19. MADRAS COUNTY, OR 2 34 2"ACOL 1977
20. McMINNVILLE MUNICIPAL,OR (R2) 2 37 SLURRY SEAL 1980
21. NORTH BEND MUNICIPAL, OR (R2) 25 34 2"ACOL 1977
22.  NORTH BEND (R2A) 225 34 2"ACOL 1977
23.  PENDELTON, MUNICIPAL, OR (R2) 2 32 PFC/T"'AC OL 1974
24. PENDELTON (R3) 2 36 3"ACOL 1978
25. PENDELTON (R4) 2 36 5.5"ACOL 1978
26 PENDELTON (RS) 2 36 10"ACOL 1978
27. PORT OF ASTORIA, OR (R2)* 25 36 3/4" ACOL 1980
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TABLE 3-1f Flexible pavement life for pavements constructed during World War I1.
(cont’d)

P it less than 3 inches of original AC sucf

No. AIRPORT & LOCATION AC AGE CORRECTIVE YEAR
(in)  (years) MEASURE
28. SCAPPOOSE INDUSTRIAL, OR 2 43 SLURRY SEAL 1986
29. NEWPORT MUNICIPAL, OR (R1) 2 40 3"ACOL 1984
30. NEWFORT (R2) 2 40 SLURRY SEAL 1984
31. THE DALLES MUNICIPAL, OR (R1) 225 22 SLURRY SEAL 1965
32. TILLAMOOK, OR (R1) 2 40 1.5" ACOL 1983
33. TILLAMOOK (R2) 2 40 CHIP SEAL 1983
Pav ith 3 incl ¢ original AC surf
No. AIRPORT & LOCATION AC AGE CORRECTIVE YEAR
(in)  (years) MEASURE
1. ARLINGTON MUNICIPAL, WA (R2)* 3 34 2"ACOL 1976
2. BREMERTON NATIONAL (R2)* 3 32 5"ACOL 1974
3. BREMERTON NATIONAL (R3)* S 41 CRACK SEAL 1983
4. BREMERTON NATIONAL (R4)* 3 32 2"ACOL 1974
5. EPHRATA (R1A)* 3 27 SLURRY SEAL 1970
6. OMAK, WA* 45 131 2.5"ACOL 1974
7. NORTH BEND, OR (R1) 3 34 2" ACOL 1977
8. NORTH BEND (R3) 3 9 CHIP SEAL 1952
9. PENDELTON (R1) 3 32 PFC/7" ACOL 1974
Notes: Where a runway designation is not listed there is only one runway presently at the airport.

* Indicates airports with a second set of PCI surveys which are included in the data

analysis and evaluation of this report. Refer to Tables 3-2 through 3-4 and Appendices
A, B, and E for PCI and pavement structural section information.
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3.5.2 AC Overlays - AC overlays considered for this category of the analysis
ranged from 3/4 inch to 3 inches, with the majority of the runways receiving a 2 inch
overlay as a rehabilitation measure. Eighteen runways were evaluated (36 points) with
only six receiving less than a 2 inch overlay. Twelve of the 18 runways were Washington,
and the remaining six are Oregon runways. Of the corrective measures analyzed for this
study, AC overlays were easily the most commonly used. Table 3-2 lists the PCI ratings at

the corresponding pavement AGE and AC overlay thickness.

Asphalt concrete overlays are used as a means of rehabilitating existing pavements [1,5].
They restore the existing pavement's surface characteristics and improve its structural
integrity. The thickness of an AC overlay is determined by the intended use and can vary
from approximately 1 inch, and sometimes less*, to several inches [S]. The most common
thickness used is normally 2 inches. The AC overlays were examined as a single pavement

feature with all thicknesses grouped together.

* The Port of Astoria's runways R1 and R1A each have 3/4-inch AC overlay surface

courses.
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TABLE 3-2  Flexible pavement AC overlays with associated PCI results and corresponding AGE

No. AIRPORT & LOCATION OL PCl AGE PCI AGE
(in) (%) (years) (%)  (years)
1. ANACORTES, WA (R1) 2 96 13 91 16
2. ARLINGTON, WA (R2) 2 89 10 84 13
3. BREMERTON, WA (R4) 2 88 13 83 17
4, CREST, WA 2 97 1 90 5
S. MOSES LAKE, WA (R1) 2 89 3 81 7
6. OLYMPIA, WA (R3) 3 86 8 84 11
7. OMAK, WA 2.5 68 12 65 15
8. OTHELLO, WA 2 79 11 74 15
9. PORT OF WILLIPA HARBOR, WA (R1) 1 72 10 58 13
10. PORT OF WILLIPA HARBOR (R2) 1.25 68 10 59 13
11. PULLMAN-MOSCOW REGIONAL, WA (R1) 2 75 14 70 17
12. WILBUR, WA 2 92 1 83 4
13. ASHLAND, OR (R1) 2 9] 1 89 5
14. ILLINOIS VALLEY, OR (R1) 2 87 10 83 14
15. PINEHURST, OR i 83 2 76 6
16. PORT OF ASTORIA, OR (R1) 3/4 87 7 79 11
17. PORT OF ASTORIA (R1A) 3/4 77 7 68 11
18. TILLAMOOK, OR (R1) 1.5 92 4 89 8

Note: Where a runway designation is not listed there is only one runway presently at the airport.

"AGE" is the difference between the year of original construction of the overlay and the year
the PCI survey was conducted. Refer to Appendices A and B for PCI survey dates.
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3.5.3 Bituminous Surface Treatments (BST) - Bituminous surface treatments are
different from asphalt concrete in that they do very little to enhance a pavement's ability to
support loads [6]. The surface treatment is normally less than 1 inch in thickness and
consists of a thin layer of bituminous binder containing surface course aggregate [5]. This
layer is normally placed on an aggregate base. These applications are most often used as a
wearing and waterproofing surface course (1]. BST's are usually applied for maintenance
purposes which includes use as a seal coat on previously treated surfaces. This particular
difference caused some problems in the case of the first report because of the use of
terminology in the PCI surveys, i.e. seal coat versus BST.

Nine runways were analyzed with no distinction regarding whether the surface
course was a single bituminous layer, double, or triple treatment. It should be noted that a
DBST does not always mean two single BST layers, and similarly a TBST does not mean
necessarily that three single BST layers are present. The difference relates to multiple
equivalent layers as opposed gradually increasing aggregate size layers. Table 3-3a lists
PCI and AGE results for the 9 runways, 18 points, and Table 3-3b provides LIFE data for
those pavements which received surface treatments prior to the two PCI surveys. Only one

of the runways was from Oregon.
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TABLE 3-3a Bituminous surface treatments with associated PCI results and corresponding AGE.
("AGE" indicated is time elapsed between last surface treatment and survey.)
(See Appendices A and B for years of survey for the respective runways.)

No. AIRPORT & LOCATION BST PCI AGE PCI AGE
COMP. (%) (years) (%) (years)
1. CONCRETE MUNICIPAL, WA DBST 61 12 34 15
2. DAVENPORT, WA TBST 82 2 60 5
3. OCEAN SHORES, WA DBST 98 1 95 4
4. ODESSA, WA (R1) DBST 79 2 46 6
5. ODESSA (R1A) TBST 58 2 50 6
6. SEQUIM VALLEY, WA DBST 52 3 42 6
7. STORM FIELD, WA TBST 73 1 68 4
8. WOODLAND STATE, WA TBST 91 3 88 7
9. NEWHALAM BAY, OR TBST 80 8 77 12

Note: BST's include both original construction and maintenance ("seal coats")

TABLE 3-3b Bituminous surface treatments LIFE data.

No. AIRPORT & LOCATION BST SURFACE BASE AGE
COMP. COURSE (inches) (years)

1. CONCRETE MUNICIPAL, WA DBST DBST(OS) 6 NR
2. DAVENPORT, WA TBST BST-DBST 8 11

3. OCEAN SHORES, WA DBST DBST(OS) 8 NR
4. ODESSA, WA (R1) DBST DBST 6 15%
5. ODESSA (R1A) TBST DBST-BST 3 15

6. SEQUIM VALLEY, WA DBST DBST (OS) 12 NR
7. STORM FELD, WA TBST BST-DBST 8 17
8. WOODLAND STATE, WA TBST TBST(OS) ? NR
9. NEWHALAM BAY, OR TBST BST-DBST 6 14

Notes: Where a runway designation is not listed there is only one runway presently at the airport.
OS - original surface NR - no repair/rehab * - reconstructed
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3.5.4 Surface Maintenance Applications & Techniques - The only surface
maintenance technique evaluated in this study, was the category of slurry seals, as this
treatment was the only one present in runways with two sets of PCI surveys. Surface
maintenance applications are normally sprayed asphalt treatments and are a repair measure
rather than a structural enhancement method. Waterproofing and improvement of skid
resistance are two of the primary uses of these applications [1]. The first analysis had six
groupings of surface seal applications, but as noted above only slurry seal maintenance will
be addressed here. This was not considered a problem since it is the most common repair
method. Slurry seals are a mixture of well-graded fine aggregate, mineral filler, emulsified
asphalt, and water applied to a pavement as a surface treatment.

Of the airports evaluated, none have received a subsequent treatment, therefore
maintenance technique LIFE investigations were not possible. Eleven runways with 22
PCI/AGE points were analyzed. Eight of the 11 runways were from Washington.

Weisenberger's [1) study addressed surface treatment LIFE evaluations for various
applications, however, the data make-up and groupings will not be restated here. Findings

from the analysis of the data will be summarized for reference in Chapter Four.
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TABLE 34  Slurry seal surface maintenance applications with PCI results and corresponding AGl
(Age listed is time elapsed since initial surface treatment).

No. AIRPORT & LOCATION PCI AGE PCI AGE
(%) (years) (%) (years)

1. EPHRATA MUNICIPAL, WA (R1A) 60 17 55 21
2. EPHRATA MUNICIPAL (R2) 53 17 43 21
3. PRU FIELD, WA 83 2 77 6
4. QUINCY, WA (R1) 72 7 70 11
3. ROSALIA MUNICIPAL, WA 68 2 49 6
6. SAND CANYON (CHEWELAH), WA 88 12 70 15
7. SANDERSON FIELD, WA 71 9 72 12
8. WHITMAN COUNTY MEMORIAL, WA 57 5 40 8
9. LAKE COUNTY, OR 71 2 68 6
10. ROSEBURG MUNICIPAL, OR 77 1 57 5
11.  SCAPPOOSE INDUSTRIAL, OR 65 1 64 5

Note: Where a runway designation is not listed there is only one runway presently at the airport.
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3.5.5 Portland Cement Concrete (PCC) Pavements - Eight PCC pavements with
sixteen data points were analyzed, and as indicated by the data, only Condon State Airport
was constructed after WWIIL. The runway is also the only Oregon pavement represented in
the data. Three of the runways are in poor shape whereas two are in very good to excellent
shape. Itis interesting to note that the ranway at Condon State is the newest of the airports
yet it has experienced the most severe deterioration rate (4% PCI loss per year since the
first PCI survey). At this rate, significant rehabilitation will be required in another six or
seven years, which is almost unacceptable since the pavement life would be a mere 11
years. No record of any maintenance or repair for Bowerman Field R2 or Chehalis-

Centralia R1 was found. Table 3-5 lists the pertinent information for this category.

TABLE 3-5 Portland cement concrete pavement PCI results and corresponding AGE.

No. AIRPORT & LOCATION PClI AGE PCI AGE
(%) (years) (%) (years)

1. BOWERMAN FIELD, WA (R2) 86 43 84 46
2. BOWERMAN FIELD (R3) 33 43 26 46
3. CHEHALIS-CENTRALIA, WA (R1) 84 45 81 49
4. CHEHALIS-CENTRALIA (R2) 78 45 67 49
5. EPHRATA, WA (R1) 40 4 33 43
6. EPHRATA (R2A) 47 44 26 48
7. QUILLAYUTE, WA 72 44* 69 47*
8. CONDON STATE, OR 94 1 78 5

* An original construction date for Quillayute could not be determined, but based on various record
information the assumed date of construction was set at 1942,

Note: Where a runway designation is not listed there is only one runway presently at the

airport.
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CHAPTER FOUR

ANALYSIS AND RE T

4.1 ANALYSIS INTRODUCTION

The primary analysis in this paper is based on regression modeling. Physical hand
calculations were not required with the exception of simple average computations for the
average deterioration of various pavements and AGE or LIFE calculations. Reference
material and subsequently the use of software packages were the means to the development
of these models/equations. The WSDOT study entitled "Regression Analysis for WSDOT
Material Applications” [2], and "Prediction Models and Performance Curves” [10], from a
Federal Highway Administration short-course were the two primary reference items used

during the accomplishment of this analysis and report.

4.2 REGRESSION MODELING

The regression modeling techniques used in this analysis are not recommended to be strict
applications for predicting pavement performance. Rather, they are intended to be used as
guidelines in assessing individual pavement performance against a select grouping or
groupings of pavement. The equations developed and graphic plots depicted are intended
to be addiuonal tools in helping an airport manager more effectively use information and

assets on hand to better plan and budget the pavement management system respective to the
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airport needs. The limited data for analysis restricts the use of the models in any other
manner.

4.2.1 Regression Models - Simple linear and non-linear regression analysis were
the two methods of analysis applied to the available data . Simple linear regression
provides a straight "best-fit" representation and non-linear provides a curvilinear depiction
through the use of exponential, polynomial, or logarithmic functions. In the case of this
study, both exponential and polyncmial applications were used, however, in all cases the
polynomial application provided what appeared to be the best curve fit. The two variables
which are used throughout the analysis are PCI rating and AGE, with the former being the
dependent variable and the latter, the independent variable. The modeling is considered
"simple” since only one independent variable exists, with the exception of polynomials,
and in the case of the simple linear regression where the equation used is normally PCI =
BO - Bl(AGE), the equation is linear since both parameters (BO, Bl) and the independent
variable (AGE) are not power functions. A non-linear model is one where the regression
parameters appear as exponents or where the independent variable(s) appear as second

order or higher powers [10].

The regression parameters (BO, Bl) are commonly referred to as regression coefficients,

and, as stated in Chapter Two, BO represents the intercept of the regression line and B1 the

slope of the regression line in a linear equation. Polynomial equations depict more than one
independent variable, however, each subsequent variable is a power function of the original

independent variable. The following equation indicates this relationship:

PCI = B, + B,(AGE) + B2(AGE)2 ...... +B_(AGE)"

The use of polynomials is restricted in that an attempt should always be made to use the

lowest degree polynomial equation to obtain the "best fit" possible.
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The preferred method of regression analysis by WSDOT is the exponential form of the
standard regression equations where the "power" is fixed, then the regression coefficients
are determined based on available data points [10]. WSDOT uses this application in their
Pavement Management System by selecting various powers until the best fit is obtained.

The equation reads as follows:

PCR = BO +B1(AGE)n (where "n" is the selected power)

Normally the power ranges from 1.0 to 3.0, and results are analyzed in 0.25 increments.

The generation of regression equations is accompanied by factors which give an indication
of the reliability or confidence associated with the equation resulting from analysis of the

data. The following is a list of the factors and their relationship to the data:

a) R-Squared - R-squared is the coefficient of determination and
used to explain how much the total variation in the data is explained by the
regression line [2]. This value is expressed as a percent, therefore if all
points fall on the regression line the R-squared value is 100% whereas if the
point are a significant distance away from the regression line the value will
also decrease significantly. The higher the R-squared the more confidence
is provided regarding the data and the line chosen to best fit this data.

b) T-Ratio - The T-ratio is the result of a hypothesis test which
determines how well the independent variable predicts the dependent
variable. The T-ratio should generally be greater than 2.0 for each
independent variable to be a relatively strong predictor for the dependent
variable [11].

¢) SEE - The SEE value is the standard error of the estimate [11].
This value is used to estimate the standard deviation of the dependent
variable about the regression line and is in the units of the dependent
variable. Smaller SEE values for an equation indicate better reliability.
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The MINITAB software used in the analyses provides the values of R-squared, T-ratio,

and SEE in addition to the regression equation.

4.2.2 Regression Assumptions - The primary assumption used throughout the
analysis of the pavement categories is that the PCI rating at construction or surface
treatment is equal to 100%. This therefore facilitated the use of PCI = 100 at AGE = 0 for
each set of data points used to describe overall pavement condition. The assumption was
also used with the individual runway data when developing single regression equations.
The assumption was applied to new construction, reconstruction, AC overlays, and also to
slurry seals for this study. In the case of slurry seals, evaluations were conducted for both
cases, with the first category evaluated as stated above, and the second assuming PCI was
not equal to 100% at AGE = 0. From the analysis it was evident that the latter assumption

was more realistic.

4.2.3 Regression Equation Development - The above stated assumption is
instrumental as it provided a third data point in the case of individual runway model or
equation development. and an initial data point for each pavement category. In the case of
the initial study conducted by Weisenberger [1], an evaluation of the data without the initial
data point of PCI = 100 and AGE = 0 in various models, revealed essentially the same
equation results with slight differences in the R-squared, T-ratio and PCI (y) intercept.
This assumption, however, could be criticized as it implies perfection at the outset or upon
corrective applications. This is especially inconsistent in the case of seal coat applications
because of the range of quality applications and materials in the field. The data to some
extent illustrates this point with some runways already in "fair” and "good" shape after only
a year, whereas a few are in "very good" and "excellent" shape after seven and up to twelve

years.
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The critical decision in conducting the analysis was the choice between the use of the
polynomial regression and exponential regression relationships outlined in section 4.2.1.
The same process of selection of powers for the best curve fit was applied in the use of
polynomial equations with the Microsoft Cricket Graph software. This procedure provided
a somewhat comparable curve to the normal expected representation of a pavement's

performance.

The data was compared from both standpoints in that exponential regression modeling was
accomplished using the MINITAB software and polynomial regression modeling was done
with Cricket Graph. Comparisons and an assessment of each set of findings will be
discussed in each category. The Cricket Graph software did not however provide T-ratio
and SEE values for comparison with the MINITAB analyses. In addition, during the
course of analysis certain data point "sets", two PCI survey readings for a runway, were
intentionally omitted when presenting the final plot of the best fit curve. This was done in
cases where the set provided a significant influence on the outcome of the regression
model. In these cases unreported maintenance on the runway surface, construction quality,
or poor materials used could have influenced the PCI results for the corresponding AGE of
the pavement. The data is shown on the graph but when the "best" representative curve
was selected, the high influence data or sets of points which did not appear to be indicative
of normal pavement behavior, did not determine the model outcome. It will be very evident

from the illustrations which data points were omitted in the development of the final model.

4.3 REGRESSION ANALYSIS AND RESULTS

The following sections provide the results and accompanying pertinent assumptions or
modifications relative to the category being analyzed The regressicn equation listed is per

the procedure listed in the preceding section. Where data points have been intentionally
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omitted, special graph points will be shown to distinguish them from the points used for
the final equation. The category sequence is as pres-nted in Chapter Three and is restated

here for quick reference.

Flexible pavements ranging from AC surface course original construction to bituminous
surface treatments were evaluated for this report. Slurry seals were the only surface
maintenance applications analyzed and for rigid pavements, portland cement concrete was

the only runway of choice. Below is the category arrangement for the pavement sections:

a) Flexible Pavements 4.3.1
b) AC Overlays 4.3.2
¢) Bituminous Surface Treatments 4.3.3
d) Slurry Seal Surface Treatments 4.3.4
e) Portland Cement Concrete 4.3.5

4.3.1 Flexible Pavements - The data for flexible pavements was separated into
four categories for performance evaluation using regression analysis. Three of the four
were based on thickness, and the fourth was restricted to World War Two (WWII)
pavement analysis. Two categories were used in evaluating flexible pavement LIFE,

WWII constructed runways and post WWII runways.

4.3.1.1 Regression Models - Tables 4-1a through 4-1d list the regression analysis

results obtained for the flexible pavement categories evaluated in this section.
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TABLE 4-1a Regression equations for flexible pavement structural sections consisting
of 2 - 3 inches AC on 6 - 8 inches of base.

1)

(With "high influence points")

WASHINGTON OREGON

PCI =99.1 - 2.14(AGE) PCI =91.5 - 0.361(AGE)
t-ratio = 2.78 t-ratio = 2,73

R-sq = 34.0% R-sq = 51.6%

SEE = 19.2 SEE = 5.89

N=17 N=9

COMBINED CRICKET GRAPH RESULTS
PCI = 82.0 - 0.486(AGE) PCI =99.11- 2.14(AGE) WA
t-ratio = 1.13 R-sq = 34.0% N=17
R-sq = 5.3%

SEE = 20.01 PCI =91.48 - 0.361(AGE) OR
N=25 R-sq = 51.6% N=9

PCI = 83.07 - 0.583(AGE) Comb.
R-sq = 8.5%

"N" is the number of data points used.

(Without "high influence points”)

WASHINGTON OREGON
2
PCI =91.7 - .072(AGE) Same
t-ratio = 3.84
R-sq = 53.1%
SEE=11.2
N=15
COMBINED CRICKET GRAPH RESULTS
PCI = 99.2 - 1.99(AGE) PCI =99.83 - 1.78(AGE) WA
t-ratio = 2.57 R-sq = 54.9%
R-sq = 28%
SEE = 19.65 PCI =979 - 2.07(AGE) Combined
N =21 R-sq = 40.8%

High Influence Point - HIP
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TABLE 4-1b Regression equations for flexible pavement structural sections consisting of
2 - 3 inches AC on greater than 8 inches of base/subbase.

(1)

(With HIP's)
WASHINGTON OREGON
PCI =96.4 - 0.853(AGE) PCI =98.1 - 1.47(AGE)
t-ratio = 1.82 t-ratio = 4.15
R-sq = 20.3% R-sq = 85.2%
SEE = 11.87 SEE = 1.71
N=15 N=35
COMBINED CRICKET GRAPH RESULTS
PCI = 96.1 - 0.838(AGE) PCI =96.4 - 0.853(AGE) WA
t-ratio = 2.45 R-sq =20.3%
R-sq =26.1%
SEE = 10.39 PCI =98.1 - 1.47(AGE) OR
N=19 R-sq = 85.2%
PCI =96.1 - 0.838(AGE) Combined
R-sq = 26.1%
Note: "N is number of data points used.

(2)

(Without HIP's)

WASHINGTON

2
PCI =91.1 - .036(AGE)
t-ratio=1.9
R-sq = 24.7
SEE = 11.81
N=13

COMBINED

1.
PCI =93.6 - 0.19(AGE) 3
t-ratio = 2.78
R-sq =34%
SEE = 10.04
N=17

OREGON

Same

CRICKET GRAPH RESULTS

See Polynomial Fit Fig. 4-2a of WA
For Equation R-sq = 28.2%

See Fig 4-2c For Combined Fit
& Equation R-sq = 36%
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TABLE 4-1c Regression equations for flexible pavement structural sections consisting of
greater than 3 inches AC on any base/subbase.
(1)

CRICKET GRAPH RESULTS

(With HIP's)
WASHINGTON OREGON
1.5
PCI =99.8 - 0.31(AGE) 92.7 - 0.05(AGE)
t-ratio = 7.65 t-ratio = 0.26
R-sq =92.1% R-sq =2.1%
SEE = 3.05 SEE = 5.88
N=7 N=5
COMBINED CRICKET GRAPH RESULTS
PCI = 89.9 - 0.31(AGE) See Polynomial Fit Fig 4-3a of WA
t-ratio = 1.10 For Equation R-sq =92.3%
R-sq = 11.9%
SEE = 8.92
N=11
(Without HIP’s)
COMBINED OREGON
2
PCI = 94.0 - .054(AGE) PCI =97.7 - 2.14(AGE)
t-ratio = 6.39 t-ratio = 2.17
R-sq = 85.4% R-sq = 82.4%
SEE = 3.813 SEE = 4.276
N=9 N=3

2 2 3
PCI = 98.8 - 42(AGE) + 0.4(AGE) - 1.3¢ (AGE)

R-sq =93.1%
N=9
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TABLE 4-1d Regression equations for flexible pavements less than 3 inches ACon 6 - 8
inches of base/subbase built during World War Two

WASHINGTON CRICKET GRAPH RESULTS
2

PCI = 100 - 0.0234(AGE) See Polynomial Fit Fig 4-4

t-ratio = 4.82 For Equation

R-sq =72.1% R-sq =72.1%

SEE =9.875 N=11

N =11

4.3.1.2 Survival Statistics - Pavement LIFE was estimated by taking the
difference between the pavement’s original construction date and the date the pavement
received the first maintenance application. This assumes the pavement received a surface
application due to necessity and not due to other non-structural requirements. The
estimated reduction in PCI, rate per year loss, was based on assuming that resurfacing
occurred at approximately 55% PCI. The loss is therefore considered to 45% PCI divided
by the average LIFE of the pavement section. This assumption also indicates that PCI at
construction was 100%. The runway information was divided into the two AC thickness
categories shown as compared to three categories previously studied under the first PCI

analysis report.

Table 4-1e shows the characteristics for pavement LIFE for those runways constructed
after WWIIL. Refer to Table 3-le for the individual pavement information and the
corresponding corrective measure applied. Table 4-1g depicts those pavements constructed
during WWII and the related findings. Refer to Table 3-1f for corresponding individual

runway information.
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TABLE 4-1¢  Pavement LIFE characteristics for AC pavements constructed after WWII
with categories for greater than and less than 3 inches AC.

3¢ 3 3o 3k k 3k ok 3 Ak e 3 ke e 3 ke 2k ok ok 3k Ak 3k sk 3k e ok sk 2 Ak e 3 o Ak k e ok Ak Ak dk s e ok e ok 3k ok ok ok %k

Less than 3 inches

Average LIFE = 14.3 years
Shortest LIFE = 4.0 years
Longest LIFE = 37 years
Avg. PCI LOSS = 3.0% per year
Standard Deviation = 9.5

N = 23

3 inches or greater

Average LIFE = 14.9 years
Shortest LIFE = 3.0 years
Longest LIFE = 37.0 years
Avg PCILOSS = 3.0% per year
Standard Deviation = 10.5

N = 8

3k 38 20¢ 33 2k 3¢ 2k ¢ ¢ A 3 A ke ke 3 2k Sk e ke Ak ke e e 2k dk e ke e e ke Ak Ak S e e 3k e e F Kk A 3k e ke k Kk k ok

Note: "N" represents the number of runway pavements in Tables 4-1e, 4-1f, and 4-1g.
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TABLE 4-1f

Pavement LIFE characteristics for AC pavements constructed after WWII
with varying AC thicknesses. Weisenberger [1] results of 1988

e e sk e ok e 3 ok e 2 b e ok ke 3k 2k ke 2k e 2 3k ke 3k ok 3 2k o e a3k 386 3k ke e s e s ke ke e e e e ok e ok ke ok

1/2 inch to 1 1/2 inches

Average LIFE = 11.7 years
Shortest LIFE = 3.0 years
Longest LIFE = 19 years
Avg. PCI LOSS = 3.8% per year
Standard Deviation = 6.24

N = 7

2 inches to 2 1/2 inches

Average LIFE = 13.0 years
Shortest LIFE = 4.0 years
Longest LIFE = 35.0 years
Avg PCI LOSS = 3.5% per year
Standard Deviation = 8.88

N = 13

3 inches or more

Average LIFE = 14.0 years
Shortest LIFE = 10.0 years
Longest LIFE = 18.0 years
Avg PCI LOSS = 3.2% per year
Standard Deviation = 3.78

N = 5

e 3 2 e 3 e 3 2 e sk 2 2 a3 s e e o e 2k ke 3 3 e e ok e ke e o e a e e ok e ae 3k ke a3k ok ke ok ek ok




TABLE 4-1g Pavement LIFE characteristics for AC pavements constructed during WWII
with categories for greater than and less than 3 inches AC.
(Washington and Oregon only)

e 2k e e e af e e 2k 3k k3 34 ok 3k sk 3¢ 2k 3k 26 e e e ke e Sk e o Ak Ak e ok e Ak A e e Ak A Ak ok Ak Aok e Kk ok

Less than 3 inches
Average LIFE = 35.0 years
Shortest LIFE = 21.0 years
Longest LIFE = 43.0 years
Avg PCILOSS = 1.28% per year
Standard Deviation = 5.5
N = 33
3 inches or greater
Average LIFE = 30.2 years
Shortest LIFE = 8.0 years
Longest LIFE = 41.0 years
Avg PCI LOSS = 1.5% per year
Standard Deviation = 8.7
N = 9

e 2k e 2k e 3 ake Sk sk e e ok k2 e sbe 2k kA 3k ke o ake e ke b s o e b e 2k sk e ke 3 vk e ok e e e e ke ke ke ke ke

Weisenberger [ 1] results of 1988 for WA, OR, and ID.

e 3 b 2k e dc ofe e 3 3 Ak ke 3k 2 e 2k ke e sk 2k 2k s sk e e e e 2 ke e e e e e e A e ke A ke ok ke k ok ok k

Average LIFE
Shortest LIFE
Longest LIFE
Avg PCI LOSS
Standard Deviation
N

o uuuu

27.4 years
9.0 years
43.0 years
1.6% per year
11.2
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4.3.2 AC Overlays - This category of pavements was evaluated as one group
instead of dividing the group in different sections. The primary reason for this choice is
that most of the overlay sections consisted of 2-inch surface courses. The FAA AC
150/5380-6 [4] also indicates that varying AC pavement thicknesses, unless significant, do

not normally have a sizable impact on PCI ratings if the overlay is not a thin layer.

4.3.2.1 Regression Models - It was not readily apparent from the models listed
and depicted on “he following pages how well these findings compared to the first PCI
analysis report completed by Weisenberger [1], as the latter evaluated results using straight
line plots only. The straight line plots for Washington and Oregon in this analysis did not
compare favorably with those of the first report. There are significant differences in R-
squared and SEE values, (confidence and estimate error values, respectively) with the
findings of this report being less favorable, i.e. lower values computed than previously.
The exponential and polynomial applications to the data, without high influence points,

produced better results in terms of expected theoretical representations.

4.3.2.2 Survival Statistics - LIFE computations were the same as those found in

Weisenberger's [1] study as none of the pavements have received treatment since then.

TABLE 4-2a Pavement LIFE characteristics for AC overlays with 2 to 4 inches AC -
Weisenberger [1].

¢ sk ok 2k e e e 2k ok e e b sk 3k 2k a3 ok ok e ak ke e ok ok ke ale ok sk ak ok ak sk s ak ok ok ok ok ak ak ak ok ok sk 3k ok %k

Average LIFE = 11.6 years
Shortest LIFE = 8.0 years
Longest LIFE = 16.0 years
Avg PCI LOSS = 3.9% per year
Standard Deviation = 2.63

N = 7

e 0 20 2 3 3 e 2 b e e e s s e s 2 o s e ol e e ke ol e sl ke o s e ol s ol s 3 e b e e e s o 3 s ok ok
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TABLE 4-2b Regression equations for flexible pavement structural sections consisting of
AC overlays ranging from 3/4 to 3 inches on any base/subbase.

M

(With HIP's)
WASHINGTON OREGON
PCI =93.2 - 1.23(AGE) PCI =924 - 1.17(AGE)
t-ratio = 3.1 t-ratio = 2.44
R-sq = 29.5% R-sq = 35.1%
SEE = 10.01 SEE = 6.99
N=25 N=13
COMBINED CRICKET GRAPH RESULTS
PCI =90.8 - 1.03(AGE) PCI =93.25- 1.23(AGE) WA
t-ratio = 3.17 R-sq = 29.5% N=25
R-sq = 23.3%
SEE =9.32 PCI - 92.4 - 1.17(AGE) OR
N =37 R-sq =35.1% N=13
(2)
(Without HIP’s)
WASHINGTON OREGON
1.5 1.5
PCI =92.2 - 0.453(AGE) PCI = 92.5 - 0.5(AGE)
t-ratio = 5.79 t-ratio = 3.08
R-sq = 66.4% R-sq = 51.3%
SEE=173 SEE = 6.65
N=19 N=11
COMBINED CRICKET GRAPH RESULTS
1.5
PCI = 91.3 - 0.44(AGE) PCI =91.75 - 1.11(AGE)
T-ratio = 6.84
R-sq = 63.4% See Fig 4-5¢ For Polynomial Fit
SEE = 6.78 R-sq = 48.3% (3 HIP’s omitted)
N=31 N=34
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4.3.3 Bituminous Surface Treatments - The data compiled for bituminous
pavements provided what was interpreted as two possible trends of pavement performance.
As a result of this observation, it was decided to examine the two separate trend categories
and compare the findings. As stated in Chapter Three, an attempt was not made to evaluate

BST’s based on the number of treatments or the make-up of the BST surface course.

The results listed and depicted could not be compared with the first PCI analysis report as
the models/equations developed in this category were accomplished with non-linear
applications. The separation into upper and lower divisions of data provided excellent
results particularly in the case of the upper division data points. The lower points points
yielded less favorable results, but were not totally unacceptable. Segregation of the data
points would pose a problem from an individual runway standpoint however, as a
determination would have to be made as to which of the two models would apply to the
individual situation. The combined model provides low confidence results, therefore it
would seem prudent to select one of the two “partition” models to compare with the

individual pavement.
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TABLE 4-3a Regression equations for flexible pavement structural sections consisting of
bituminous surface treatments on any base/subbase. Data is categorized in
“upper” and “lower” portions based on interpreted trends in the data with
respect to various runways.

ey

WASHINGTON(upper) OREGON
25
PCI = 97.0 - .07(AGE) PCI = 99.0 - 2.0(AGE)
t-ratio = 22.87 t-ratio = 4.62
R-sq =99.1% R-sq = 95.5%
SEE = 2.61 SEE =3.74
N=7 N=3
WASHINGTON(lower) COMBINED
1.5

PCI = 86.2 - 6.91(AGE) PCI = 78.8 - 0.49(AGE)

t-ratio = 1.93
R-sq = 71.8% R-sq = 18.0%

SEE = 18.59
N=11 N=19

(2)
COMBINED(upper) CRICKET GRAPH RESULTS
3

PCI = 95.5 - 0.175(AGE) See Fig 4-6a For Polynomial Fit WA
T-ratio =9.71 R-sq = 98.8%
R-sq =93.1%
SEE = 5.97 See Fig 4-6b for St. Line Fit For OR
N=9 R-sq = 95.5%

COMBINED(lower)
Same as “Washington (lower)”

Same as “Washington (lower)”
See Fig 4-6¢ For Combined Plots
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TABLE 4-3b Pavement LIFE characteristics for pavements with bituminous surface
treatments.

0 e 0 2 2 ok e 2 2k 2 ke e 3 2k 2 3 ok 3 2k e 3k ak 3k 2 3 2k e b ke 2 3k b b 3k o 2k 3k bk 2k ke ke ok A ke ok ok

Average LIFE = 14.4 years ~——
Shortest LIFE = 11.0 years
Longest LIFE = 17.0 years
Avg PCILOSS = 3.125% per year
Standard Deviation = 2.19

N = 5
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The few number of r{mways used for the LIFE investigation portion of bituminous surface
treatments may lessen the applicability of the findings shown above, however the findings
are presented for reference and future analysis. The five runways evaluated were the only
ones in this study of runways with two sets of PCI surveys where a subsequent surface

treatment had been applied to the previous bituminous surface course.
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TABLE 4-3¢ Pavement LIFE characteristics for pavements with bituminous surface
treatments with BST and DBST categories - Weisenberger [1].

2% 3 ¢ 3 2k e ok 2k o 2 e ke e o e 3k 3 3 ok ok sk A 3 sk b e 3 e e ok 2k 3k vk A 3k ke o o A ke e 3k a e ok ok kK

All data points
Average LIFE = 9.2 years
Shortest LIFE = 1.0 year
Longest LIFE = 29.0 years
Avg PCILOSS = 4.9% per year
Standard Deviation = 6.4
N = 22
BST applications
Average LIFE = 8.8 years
Shortest LIFE = 6.0 years
Longest LIFE = 18.0 years
Avg PCILOSS = 5.1% per year
Standard Deviation = 5.17
N = 5
DBST applications
Average LIFE = 5.6 years
Shortest LIFE = 2.0 years
Longest LIFE = 13.0 years
Avg PCI LOSS = 8.0% per year
Standard Deviation = 314
N = 9
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4.3.4 Surface Maintenance Applications and Techniques - Chapter Three
indicated the evaluation of only slurry seals in this report since this technique was the only
one common to runways with two sets of PCI surveys. As in the case of BST’s, two
categories were observed in Washington pavements. The two were evaluated and are
presented in Table 4-4b and Figures 4-7a through 4-7c. The graphic plot in Figure 4-7¢ of
the combined data points is a polynomial equation but as eviacnced by the plot of the
equation, the curve shows a slight upward trend between approximately five and twelve
years. This portion of the curve is therefore not a good depiction of real life pavement
performance especially in the case of slurry seals. The combined regression models, with
and without high influence points, do not provide reliable models for application to
individual pavements. These findings are attributable to data that one would normally
expect to gather on slurry seal surfaces. Construction methods and materials are critical to
the finished product. In addition, the assumption of using PCI = 100% at AGE = 0 is
probably not a good one, as slurry seal surface treatments apparently do not result in a PCI
rating of 100% at AGE = 0. Pavement LIFE results from the Weisenberger [1] report are
listed below.

TABLE 4-4a  Pavement LIFE characteristics for slurry seal pavements.
Weisenberger { 1]

e sk 3 2 e 3 ek o a3 ok e 3k 2 3k 2k 3k ok e 3k ok 3 o e ke ok e e s ke e 2k Ak ke ol dk s e ok ok ke ak ok k-

Average LIFE = 5.6 years
Shortest LIFE = 3.0 years
Longest LIFE = 10.0 years
Avg PCI LOSS = 8.0% per year
Standard Deviation = 2.99

N = 6

e300 3 o e 2 e 2 ol e s 3 o ol ok ofe e e 3 2k e e ok ok e ok ok ok e e ok ke o e e o e s she sk ke e g e o ko ok Xk
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TABLE 4-4b Regression equations for flexible pavement structural sections with slurry
seal surface maintenance applications. Washington pavements were again
segregated into two sections, with the upper portion addressed in this table.

WASHINGTON®* OREGON
1.5 1.5
PCI = 87.3 - 0.42(AGE) PCI =79.9 - 1.37(AGE)
t-ratio= 7.3 t-ratio = 1.69
R-sq = 85.5% R-sq = 36.4%
SEE = 6.35 SEE = 12.17
N = 11(upper) N=7
COMBINED(w/HIP) CRICKET GRAPH RESULTS
1.5
PCI = 72.6 - 0.2(AGE) See Fig 4-7a For Curve Fits WA
t-ratio = 2.15 R-sq = 87% For Polynomial Fit
R-sq = 18%
SEE = 13.11 See Fig 4-7b For St. Line Fit OR
N=23 R-sq = 46.5%

COMBINED(w/o HIP)

PCI=719- 0.23(AGIE)1'5
t-ratio = 2.59

R-sq = 26.1%

SEE =12.33

N=20

* Note: The analysis did not include PCI = 100 at AGE = 0. See Appendix D for
MINITAB printouts of both cases.

71




Slurry Seal Surface Treatments
(WA Pavements)

1008~
f a
80 y = 79.078 - 1.2300x
RA2=0.244
J ] St Line Fit For All Points
60 -
PCI (%)
40
20 F y = 78.280 - 4.7200x y = 81.823 - 0.24657x - 6.3220¢-2x2
RA2 =(.983 RA2 =0.870
Lower Data Points Upper Data Points w/o HIP
0 1 A L " 1
0 10 20 30
AGE (years)
Figure 4-7a WA PCI vs AGE For 8 Runways
w/Data "Partitioned" in Two Categories
Slurry Seal Surface Treatments
(OR Pavements)
100 &
y = 82.967 - 3.9385x
g RA2 = (0.465
%0 For Simple St Line Fit
60 o
PCI (%) -
40
20 |
0 L A Il A —d s L A 1 A 1 A L
0 2 4 6 8 10 12 14
AGE (years)

Figure 4.7b OR PCI vs AGE For 3 Runways




Slurry Seal Surface Treatments
All Pavements

"Real Lfe" trend

| \L o
soL-'

y = 71.445 - 0.92012x
RA2=0.244

Simple St Line Fit w/o HIP
PCl (%) | P

®  Unrealistic portion

40 L

0}  y=77.807-4.8938x + 0.52301x"2 - 1.7105e-2x"3

RA2 =0.321
S w/o HIP
0 r » 1 2 1 P - A
0 10 20 30 40

AGE (years)
Figure 4-7c Combined PCI vs AGE w/o HIP




4.3.5 Portland Cement Concrete (PCC) Pavements - Eight rigid PCC pavements
with sixteen data points as individually listed in section 3.5.5 were analyzed. The lone
pavement that was not constructed during WWII is Condon State airport in Oregon. This
runway is apparently deteriorating at an overall rapid rate of 4.5% PCI per year, more than
four times that of the Washington pavements, as evidenced by the slope of the straight
lines. The small R-squared and high SEE values for the Washington and Combined
categories preclude these models from being used in a reliable fashion. In the first PCI
analysis report, virtually the same model equation was obtained, however, the model did
not include PCI = 100 at AGE = 0. When this point was included, the model yielded a
second equation with an R-squared (adj) value of 71.3% and a SEE value of 12.97,
compared to the values listed in Table 4-6 below.

There were two significant groups of runway PCI results for Washington, with four of the
seven runways in one group and three in another. No reasonable explanation for the two
groupings could be determined from individual files on the respective pavements. All

upper points were above PCI = 67%, and all lower points were below PCI = 47%.
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TABLE 4-5 Regression equations for portland cement concrete pavements.

WASHINGTON OREGON
PCI = 99.5 - 0.88(AGE) PCI =99.2 - 4.29(AGE)
t-ratio = 1.69 t-ratio= 1299
R-sq = 18.0% R-sq = 99.4%
SEE = 23.51 SEE = 1.234
N=15 N=3
COMBINED CRICKET GRAPH RESULTS
PCI =92.4 - 0.73(AGE) See Fig 4-8a through 4-8c For Plots
t-rato = 2.29 All St. Line Plots Same as MINITAB
R-sq = 25.9%
SEE =22.15
N=17
75
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4.4 DISCUSSION

4.4.1 Deterioration Rate Comparisons - No distinct trend of better performance
was observed throughout the analysis with the exception of PCC pavements in section
4.3.5. The inclusion or exclusion of high influence points made a significant difference in
several cases in terms of the model fit of the data. The lack, or inconsistency, of data is a
possible reason, but there could also be no one factor attributable to a trend or lack thereof.
In some cases Washington pavements performed better than Oregon’s, and in other cases
worse. The amount of data heavily favored the evaluation of Washington pavements,
however this fact works both in favor and against when attempting to assess trends. As
mentioned previously, factors to consider in evaluating disparity in the data include
construction method and materials, however, other factors to be considered are:
environment, aircraft loading, survey inspector, and survey consistency. Deterioration
rates were more noticeable between surface applications with the most significant decreases
in bituminous surface treatments and slurry seals. In addition, pavement LIFE
comparisons for flexible pavements did not reveal any significant differences with respect

to surface course thickness.

4.4.2 Surface Maintenance Techniques - A survey of the PCI and AGE data of
surface maintenance applications reveals that these applications are being primarily used to
extend the individual pavement life. The PCI surveys conducted after maintenance
treatment of the surface courses reveal only slight increases in pavement ratings. The
corrective measures are not sufficient to overcome whatever deficiencies are present in the
underlying pavement or restore the respective pavements to near original condition. In
addition, the LIFE calculations determined by Weisenberger [1] for AC overlays, BST's,
and slurry seals indicate shorter average life spans than those obtained from the analysis

conducted in this report.
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4.4.3 Exponential vs Poynomial Modeling - This comparison was addressed to
some extent earlier in this chapter. The polynomial models developed for several of the
categories would seem to encourage the use of exponential models due to the lesser
complexity. Several "reliable” models, based on the available data, were developed using
the exponential approach of MINITAB, while for the most part polynomial fits were used
in the case of graphic depictions. The data also "suggests" that straight line fits were
adequate in certain cases. In all cases, however, the R-squared element for polynomials
was near or the same value as that developed for the exponential. The exponential method,

PCI = By + Bl(AGE)n, is the preferred method for simplicity and usage by pavement

managers.

4.4.4 PCI Acceptable Limits - The use of 55% PCI as the minimum acceptable
PCI rating for pavement repair or rehabilitation is questionable due to the possible
implications on survivability of individual pavements. The FAA actually recommends the
use of 70% for considering a pavement unusable and in need of maintenance. If this
figure is used, the LIFE of many pavements can be reduced by as much as a half, which

would seem to be more realistic.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS, & RECOMMENDATIONS

5.1 SUMMARY

The intent of this paper was to develop models or equations that would be useful to an
airport manager or planner in the application of their respective pavement management
systems. The regression equations and graphic depictions were developed using select
data. The applicability of this data and the corresponding models to a vast number of
airfield pavements is obviously restrictive due to the number of data points available. This
report, however, is another step towards better models developed from more data, which
will be obtained from more PCI surveys. The models included in this report can be used as
a guideline for interpreting individual pavements or as a comparison tool if the trend of an
individual pavement does not "match” the performance of that particular pavement. In
essence, as the database increases due to reports such as this so will the available models
that will become available to planners and managers. These models will in turn assist

airport professionals in maintenance and budget planning.

As more information is gathered the need for even more to strengthen the results obtained,
and conclusions drawn, is evident. Comparisons, where possible, between this report and
the first PCI analysis indicate that the models yielded some of the same results. However,
due to this report's emphasis on curvilinear representations of a pavement's performance,
full comparisons of results could not be adequately accomplished. The representation of a

pavement's performance as a straight line is not an overall correct depiction. Individual
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portions of a performance curve may be shown as straight lines, but the full performance
plot ne=ds to be shown as a curve. This therefore further amplifies the need for additional

information to reinforce the exponential and polynomial mode!s presented in this report.

The FAA continues to conduct PCI surveys but the process is slow due to the number of
general aviation airports in the regicn, and the time associated with accomplishing each.
This report only addressed 202 of the 240 runways discussed in the first analysis, of which
over 100 have second sets of PCI surveys. However, only 78 runways showed PCI'<
lower than previonsly, indicating maintenance or corrective applications and/or inconsistent
surveys. The state of Idaho has yet to commence it's second set of PCI surveys to

compare the results obtained from those accomplished in 1986

5.2 CONCLUSIONS

As just stated, the regression models and pavement life results obtaincd from the data
analyzed provide approximate depictions of various pavements' performance. With an
understanding of the limitations of the developed models, an individuai can use the results

of these equations and graphs as a tool to assist in the pavement management arena.

As is normally the case, budgets dictate the route of pavement maintenance and repair.
Discussions with some airport managers and WSDOT indicates that the PCI information is
a valuable asset to an airport planner, but cost considerations in replacement and corrective
action is always the final determinant. This is readily evident from the significant number
of runways with PCI ratings in the "poor” to "very poor"” range. PCI surveys and their
long terms effects on managing for the future of pavements need to be a continued

management high priority item.
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5.3 RECOMMENDATIONS

The next step in collecting PCI data should be the use of the automated data collection.
Although this would be a significant initial investment the cost would be recovered in time
due to the reduced time and manpower expended in conducting these surveys. The mobile
data collection vehicle which takes photographs of a pavement as it travels over the surface
could be used in the tri-state area or perhaps two units could be dedicated to the Northwest
Region of the FAA and the units shared throughout the seven states covered. This shared
coverage would reduce the overall cost of the vehicles and a general schedule could be
developed to ease the collection of PCI data for each state. The saved time in surveys
would translate to quicker development of models which in turn would be available in a

shorter time frame to the airport managers.

The PCl scale requires a more rigid definition especially at the level of acceptability rating.
A pavement rated as "fair", PCI = 40 -> 55%, does not give the impression of urgency
with respect to pavement upgrade or replacement, and as such may not be given the needed
attention from a management or planning standpoint. If the same pavement were deemed
unacceptable, then it is anticipated that more pressure would be applied to effect an upgrade

of the pavement.

The development of consistent terminology in reports from the surveys is another
signiﬁéant hurdle which needs to be remedied to ease the interpretation of future surveys.
Finally, the completeness of individual surveys needs to be improved upon with priority

given to the reasons for maintenance or corrective actions.
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PCI surveys are critical to an effective pavement management system, whether at a major
metropolitan airport or a general aviation airport. It is essential that surveys continue to be
conducted and monitored to better plan the pavements of the future and maintain the ones in
operation today. Furthermore, it is important for the models developed to be used to
whatever extent possible and the confidence level increased by supplementing the existing

database with more data from follow-on surveys.
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APPENDIX A

WASHINGTON STATE
GENERAL AVIATION
PAVEMENT CONDITION SURVEY DATA

INCLUDING:

1) AIRPORT LOCATION/DESCRIPTION/SECTION DATA

2) PAVEMENT IDENTIFICATION & CHARACTERISTICS

3) AVERAGE PCI VALUES FOR PAVEMENT FEATURES

4) PAVEMENT CONDITION SURVEY DATES

5) AVERAGE PCI LOSS WITH AGE

6) REPAIR AND REHABILITATION INFORMATION

7) OTHELLO MUNICIPAL AIRPORT COMPLETE PCI SURVEY
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Runway/Feature Identification Number

Original Construction Date

Pavement Condition Index

Average

Year

Ruway Rehabilitation Date

Original

Structural

Section

PCI Inceased Value Attributed To Survey Conducted




PClI DATA (WA) W/AVG LOSS

No. AIRPORT & LOCATION D | OCD |PCIAVG& YR|PCIAVG & YR|AVG LOSSYR
1 |ANACORTES AP A | 1968 | 96 - 1986 | 91 - 1989 1.67
R2 | 1968 | 95 - 1986 | 90 - 1989 1.67
R3 | 1968 | 100 - 1986 | 92 - 1989 2.67
2| ARUNGTON MUNICIPAL AP Rt | 1942 | 77 - 1986 | 78 - 1989 [SURVEY
R2 | 1942 89 - 1986 | 84 - 1989 2.67
3|AUBURN MUNICIPAL AP Rt | 1968 | 81 - 1987 | 84 - 1991 |OVERLAY
R2 | 1983 | 90 - 1987 | 87 - 1991 0.75
4 |BLAINE MUNICIPAL AP Ri [ 1972 72 - 1988 N/A
5 | BOWERMAN FIELD, HOQUIAM Rl | 1943 | 77 - 1986 | 59 - 1989 6
R2 [ 1943 | 86 - 1986 | 84 - 1989 0.67
R3 [1943| 33 - 1986 | 26 - 1989 2.33
6 | BOWERS FIELD, ELLENSBURG RI | 1976 | 67 - 1986 | 64 - 1989 1
R1IA | 1942 | 46 - 1986 | 60 - 1989 |SLURRYSL
R | 1942 ] 67 - 1986 INOP
i R3 | 1942 ] 57 - 1986 | 64 - 1989 |[SURVEY
! R4 | 1942 | 54 - 1986 | 52 - 1989 0.67
7 BREMERTON NATIONAL Rt | 1942 | 86 - 1987 | 86 - 1991 0
1 R2 | 1942 | 83 - 1987 | 75 - 1991 2
R3 | 1942 | 86 - 1987 | 80 - 1991 1.5
R4 | 1942 | 88 - 1987 | 83 - 1991 1.25
R5 | 1942 ] 82 - 1987 | 80 - 1991 0.5
8 | CASHMERE - DRYDEN AP Ri | 1951 | 72 - 1988 N/A
9 |CHEHALIS - CENTRALIA AP R1 | 1942 | 84 - 1987 | 81 - 1991 0.75
| R2 | 1942 | 78 - 1987 | 67 - 1991 2.75
10/CLE ELUM MUNICIPAL AP RI | 1987 | 56 - 1988 N/A
11/COLVILLE MUNICIPAL AR R1 [ 1949 | 33 -1986 | 62 - 1989 |TBST ADDED
1 2| CONCRETE MUNICIPAL Rt | 1974 | 61 - 1986 | 34 - 1989 9
1 3|CONNELL CITY AP Rt | 1970] 69 - 1987 | 79 - 1991 |AC OVLY
14|/CREST AP, KENT R1 | 1967 | 97 - 1987 | 90 - 1991 1.75
15/DAVENPORT AP R1 | 1984 | 82 - 1986 | 60 - 1989 7.33
16/ DEER PARK AP Rl | 1943 | 45 - 1986 | 76 - 1989 |???
; R2 [1976 | 72 - 1986 | 74 - 1989 |SURVEY
" R3 | 1943 | 47 - 1986 | 39 - 1989 2.67
17/ ELMA MUNICIPAL AP Rl | 1976 | 88 - 1988 | 83 - 1991 1.67
1 8| EPHRATA MUNICIPAL Rl | 1943 | 40 - 1987 | 33 - 1991 1.75
! R1A | 1943 | 60 - 1987 | 55 - 1991 1.25
! R2 [ 1943 | 53 - 1987 | 43 - 1991 2.5
| R2A | 1943 | 47 - 1987 | 26 - 1991 5.25
RoB | 1983 | 89 - 1987 | 84 - 1991 1.25
1 9| EVERGREEN FIELD, VANCOUVER Rt [1967 | 55 - 1987 | 51 - 1991 1
R2 | 1971 ] 86 - 1987 | 77 - 1991 2.25
20|FERRY COUNTY (REPUBLIC) AP Rt [1974| 65 - 1986 | 70 - 1991 [CHP SLADDED
2 1/GRAND COULY DAM AP R1 [ 1972 86 - 1986 N/A 2"AC OVLY
(ELECTRIC CITY) R2 | 1980 84 - 1986 N/A SURVEY




PCI DATA (WA) W/AVG LOSS

No. AIRPORT & LOCATION D OCD [PCIAVG & YR | PCIAVG & YR |AVG LOSS/YR
2 2|HARVEY FIELD (SNOHOMISH) R1 1970 | 64 - 1986 N/A
2 3{IONE MUNICIPAL R1 1973 | 76 - 1986 76 - 1989 0
R2 N/A N/A 80 - 1989
24|KELSO-LONGVIEW R1 1983 | 90 - 1987 82 - 1991 2
25| KENNEWICK-VISTA FIELD Ri 1942 | 69 - 1987 N/A
R2 {1942 | 68 - 1987 N/A
26{LAKE CHELAN all UNK | 93 - 1988 N/A
27|LIND AP Ri1 1971 | 51 - 1987 51 - 1991 0
2 8 MANSFIELD Ri 1973 | 35 - 1988 N/A
2 9/MOSES LAKE MUNICIPAL AP R1 1961 | 89 - 1987 81 - 1991 2
R2 1973 | 29 - 1987 18 - 1991 2.75
3 0|NEW WARDEN AP Ri 1977 ) 77 - 1987 79 - 1991 |SURVEY
3 1JOAKHARBOR AIR PARK Ri1 1969 | 73 - 1988 N/A
32|OCEAN SHORES Rt 1985 | 98 - 1986 95 - 1989 1
3 3{ODESSA MUNICIPAL Ri 1970 | 79 - 1987 46 - 1991 8.25
R1A [ 1970 | 58 - 1987 50 - 1991 2
34|OKANAGAN LEGION AP R1 1955 | 76 - 1987 N/A
35|0LYMPIA AP Ri 1942 | 55 - 1988 45 - 1991 3.33
R2 | 1980 | 89 - 1988 85 - 1991 1.33
R3 | 1942 | 86 - 1988 84 - 1991 0.67
36/ OMAK AP Ri1 1943 | 68 - 1986 65 - 1989 1
37!0THELLO MUNICIPAL R1 UNK | 79 - 1987 74 - 1991 1.25
R2 N/A N/A 90 - 1991
3 8/ PACKWOOD AP Ri1 1975 94 - 1988 90 - 1991 1.33
39|PANGBORN FIELD (WENATCHEE) R1 1947 | 63 - 1988 N/A
R2 | 1947 | 66 - 1988 N/A
R4 | 1947 | 55 - 1988 N/A
RS [ 1978 | 90 - 1988 N/A
4 0| PEARSON AIRPARK (VANCOUVER) R1 1966 | 58 -1987 58 - 1991 0
R2 | 1966 | 84 - 1987 N/A
4 1/ PIERCE COUNTY (PUYALLUP) R1 1958 | 64 -1986 98 -1989 |ACOVLY, BS
4 2|PORT OF ILWACO R1 1971 | 71 - 1986 49 - 1989 7.33
4 3| PORT OF WILLIPA HARBOR R1 1948 | 72 - 1986 58 - 1989 4.67
(RAYMOND) R2 | 1948 | 68 - 1986 59 - 1989 3
4 4| PROSSER R1 1977 | 88 - 1987 N/A
45|PRU FIELD (RITZVILLE) Rt 1978 | 83 - 1987 77 - 1991 1.5
4 6| PULLMAN-MOSCOW REGIONAL AP R1 1948 | 75 - 1986 70 - 1989 1.67
R2 | 1968 | 70 - 1986 48 - 1989 7.33
R3 | 1968 | 81 - 1986 68 - 1989 4.33
47| QUILLAYUTE R1 UNK | 72 - 1986 69 - 1989 1
4 8| QUINCY MUNICIPAL R1 1977 | 72 - 1987 70 - 1991 0.5
R2 11977 | 31 - 1987 N/A




-

PCI DATA (WA) W/AVG LOSS

No. AIRPORT & LOCATION D | OCO |PCIAVG& YR | PCIAVG & YR | AVG LOSS/YR
49| RICHLAND R1 | 1943 | 86 - 1987 N/A
R2 | 1943 | 84 - 1987 N/A
R3 | 1979 | 86 - 1987 N/A
50|ROSALIA MUNICIPAL R1 | 1985 68 - 1987 | 49 - 1991 4.5
51|SAND CANYON (CHEWELAH) Rt | 1974 | 88 - 1986 | 70 - 1989 6
52| SANDERSON FIELD (SHELTON) R1 | 1942 | 77 - 1988 | 72 - 1991 1.67
53|SEKIU AP Rt | 1972 | 68 - 1988 N/A
R2 | 1979 | 88 - 1988 N/A
54|SEQUIM VALLEY R1 | 1985 52 - 1988 | 42 - 1991 3.33
55| SKAGIT REGIONAL R1 | 1942 | 69 - 1986 N/A
RC | 1942 | 64 - 1986 N/A
56| STORM FIELD (MORTON) R1 | 1970 73 - 1988 | 68 - 1991 1.67
57| SUNNYSIDE R1 | 1975 | 85 - 1987 N/A
58| TACOMA NARROWS Ri | UNK | 84 - 1987 | 83 - 1991 0.25
B R2 | UNK | 82 - 1987 | 81 - 1991 0.25
59|WALLA WALLA CITY/COUNTYAP | R1 | 1942 | 81 - 1987 N/A
R2 | 1942 | 58 - 1987 N/A
R4 | 1942 ] 60 - 1987 N/A
60| WATERVILE R1 | 1976 | 65 - 1988 N/A
6 1|WHITMAN COUNTY MEM (COLFAX) | R1 | 1970 | 57 - 1986 | 40 - 1989 567
6 2| WMILBUR R1 | 1971 | 92 - 1986 | 83 - 1989 3
6 3|WILLIAM R. FAIRCHILD INT'L R1 | 1942 | 79 - 1988 N/A
Rz | 1942 | 86 - 1988 N/A
! R4 | 1942 | 94 - 1988 N/A
6 4| WILLARD-TEKOA FIELD R1 | 1975| 90 - 1986 | 90 - 1989 0
65/ WINLOCK (TOLEDO) R1 | 1943 | 49 - 1986 | 42 - 1989 2.33
6 6]WOODLAND STATE R1 | 1984 | 91 - 1987 | 88 - 1991 0.75
|
6 7| FRIDAY HARBOR R1 | UNK | 90 - 1988 N/A
6 8/ GOLDENDALE Rt | UNK | 87 - 1989 N/A
| 69/OROVILLE R1 | UNK | 79 - 1987 N/A
7 0/ WENTHROP RI | UNK | 73 - 1988 N/A
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OTHELLO MUNICIPAL AIRPORT,
WASHINGTON

PAVEMENT FEATURES
&
PAVEMENT CONDITION SURVEY

MAY 20, 1991




PCI = 91
3" AC
6" base

PCI = 74
2" AC
3" base

Gray area represents
new pavement areas.

PCI = 69
2" AC
3" base

PCI 65
2" AC
6" base

PCI = 55
2” AC
3" base

PCI = 89
3" AC
6" base

PCI = 100
3" AC
6" base
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Othello Municipal Airport
Pavement features and PCI numbers
May 20, 1991.




3 samples
50'X100'

1 samples
40'X125’

5§ samples
40°X125’

5 samples
20'X250'

1 samples
50'X100’

1 samples
27'X106'

2 samples
50'X100'

5 samples
10°X250’

25

Othello Municipal Airport
Location of sample areas within each feature
May 20, 1991




Feature Summaries

Othello Municipal Airport
Othello Port District

Date of Survey: May 20, 1991

By: Frederick N. Mills Jr. and Robert O. Brown

Airport Facility: Runway R-1

Total No. of Sample Units: 5
Sample Sample
Unit No. Unit Area
1 5000

2 5000

3 5000

4 5000

5 5000

Average PCI: 74
Condition Rating: Very Good

Airport Facility: Runway R-2

Total No. of Sample Units: 5
Sample Sample
Unit No. .7it Area
1 5000

Average PCI: 90
Condition Rating: Excellent

Airport Facility: Taxiway T-1

Total No. of Sample Units: 5
Sample Sample
Unit No. Unit Area
1 5000

2 5000

3 5000

4 5000

5 5000

Average PCI: 69
Condition Rating: Good

ECI
73
75
55
92
74

PCI
33
78
69
80
87
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Airport Facility: Turnaround Taxiway T-2

Total No. of Sample Units: 3

Sample Sample
. Unit No. Unit Area PCI
f 1 5000 90
‘ 2 5000 93
! 3 5000 91

Average PCI: 91
Condition Rating: Excellent

Airport Facility: Taxiway T-3

Total No. of Sample Units: 5

Sample Sample

Unit No. Unit Area PCI
1 2500 100
2 2500 , 100
3 2500 100
4 2500 100
5 2500 100

Average PCI: 100
Condition Rating: Excellent

* %*

Airport Facility: Apron A-1

Total No. of Sample Units: 1
Sample Sample
Unit No. Unit Area PCI
1 5000 65

Average PCI: 65
Condition Rating: Good

‘ Airport Facility: Apron A-2

i Total No. of Sample Units: 1
Sample Sample
Unit No. Unit Area PCI
1 2862 55

g Average PCI: 55
i Condition Rating: Fair

* *

T e g -t e




Airport Facility: Apron A-3

Total No. of Sample Units: 2
Sample Sample
Unit No. Unit Area PCI
1 5000 86
2 5000 92
Average PCI: 89
Condition Rating: Excellent
* %* *

Principal Distresses

Runway: Longitudinal and transverse cracking; ravelling
and depressions.

Taxiway: Alligator; block:; longitudinal and transverse
cracking; depressions and ravelling.

Apron: A-2 (former fuel pump taxiway) Block; longitudinal
and trasverse cracking; depressions and ravelling.




Othello Municipal Airport
Pavement Development and Maintenance

In 1975 a paved runway existed to some degree consisting of
a 3" gravel base with an oil penetration surface (probably
means a BST surface). In 1976 the runway was overlaid with
a 2" AC surface and was extended. A parallel taxiway and
very small apron were constructed. In 1987 it was reported
that all pavements appeared to be a 2" AC surface on a 3"
crushed aggregate base.

In 1989 several improvements were made: The parallel
taxiway was widened from 20' to 30' (3" AC on 7" crushed
aggregate base); A runway 7 turnaround was constructed that
also resulted in approximately 125' of new runway (3" AC on
a 7" crushed aggregate base); two new aprons were
constructed (2" AC on 4" base); and approximately 15,000
linear feet of crack sealing was accomplished.

The airport remains a very active agricultural applicator
airport with two ag operators on the field. There is
reportedly a fair amount of light twin and single engine GA
traffic, also. While the runway is at present in good
condition, the center 20' appears to be a different mix than
the 10' outer lanes on each side. The outer lanes show some
ravelling while the center 20' does not. Crackfilling is
needed and a fog seal, particularly on the outer lanes, this
would help the ravelling condition. Eventually it would be
desirable to widen the runway to 60' and overlay the
existing 40' width. The old portion of parallel taxiway
needs crackfilling and an overlay, and the existing runway
exit taxiways should be widened to a minimum of 30' and the
older portion overlaid. An Additional apron adjoining the
apron work accomplished in 1989 would be desirable in
addition to overlaying the older section (former taxiway)
running south from the existing fuel pumps and adjoining the
east/west taxiway.

Planning Considerations

In 1989 a dirt bank running approximately 800' west of the
west edge of the west runway exit taxiway was partially
removed and the remaining part graded to a 5:1 slope,
creating a 75' from runway centerline (C/L) safety area.
While this is a significant improvement it is recommended
that widening continue to a minimum of 100' (125' desirable)
from runway C/L.
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PCI NUMBER

PCI NUMBER

PC1 NUMBER

DATE OF LAST SURVEY: 5-20-9]

-

AIRPORT: C-yili v+

PAVEMENT CONDITION TREND

AIRPORT FACILITY: K-)
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PAVEMENT CONDITION INDEX
Horizontal scale covers 30 yrs.
Year O is year of original
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APPENDIX B

OREGON STATE
GENERAL AVIATION
PAVEMENT CONDITION SURVEY DATA

INCLUDING:

1) AIRPORT LOCATION/DESCRIPTION/SECTION DATA
2) PAVEMENT IDENTIFICATION & CHARACTERISTICS
3) AVERAGE PCI VALUES FOR PAVEMENT FEATURES
4) PAVEMENT CONDITION SURVEY DATES
5) AVERAGE PCI LOSS WITH AGE
6) REPAIR AND REHABILITATION INFORMATION

7) TILLAMOOK AIRPORT COMPLETE PCI SURVEY
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Runway/Feature Identification Number

Original Construction Date

Pavement Condition Index

Average

Year

Ruway Rehabilitation Date

Original

Structural

Section

PCI Inceased Value Attribuicu To Survey Conducted
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PCI LOSS DATA (OR)

No. AIRPORT & LOCATION D | OCD [PCIAVG & YR| PCIAVG & YR | AVG LOSS/YR
2 9|MADRAS CITY-COUNTY AP R1 | 1943 | 84 - 1986 | 95 - 1991 [CHECK
R2 1943 16 - 1986 98 - 1991 |
R3 | 1943 | 46 - 1986 N/A
R4 | 1943 | 39 - 1986 N/A
3 0/MCDERMITT STATE AP Rt | 1985| 96 - 1986 N/A
31| MCMINNVILLE MUNICIPAL AP Rt | 1943 | 56 - 1988 N/A
R | 1943 | 61 - 1988 N/A
3 2|NEWHALAM BAY STATE AP Rt |[1965| 80 - 1987 | 77 - 1991 0.75
3 3/ NORTH BEND MUNICIPAL Rt [ 1943 | 90 - 1988 N/A
Re | 1943 | 88 -1988 N/A
R2A | 1943 | 90 - 1988 N/A
R3 [ 1943 | 75 - 1988 N/A
3 4| OAKRIDGE STATE AIRPORT R1 | N/A N/A 70 - 1991
3 5{ONTARIO MUNICIPAL R1 | 1978 | 84 - 1986 N/A
3 6/ OREGON CITY AIRPARK Rl | 1972 | 45 - 1988 N/A
37|PACIFIC CITY-STATE AP R1 | 1950 | 79 - 1987 | 75 - 1991 1
3 8/ PINEHURST STATE AP Rt | 1956 | 83 - 1987 | 76 - 1991 1.75
3 9| PENDLETON MUNICIPAL Ri | 1942 | 98 - 1988 N/A
R | 1942 | 97 - 1988 N/A
R3 | 1942 | 82 - 1988 N/A
R4 | 1942 | 66 - 1988 N/A
RS | 1942 | 87 - 1988 N/A
R6 | 1942 | 61 - 1988 N/A
4.0/ PRINEVILLE AP R1 | UNK | 87 - 1986 N/A
i R | UNK | 86 - 1986 N/A
RS | UNK | 39 - 1986 N/A
4 1/PORT OF ASTORIA AP Ri | 1944 | 87 - 1987 | 79 - 1991 2
R1A | 1944 | 77 - 1987 | 68 - 1991 2.25
R2 | 1944 | 73 - 1987 | 99 - 1991 |CHECK
4 2| ROBERTS FIELDVREDMOND AP Ri | 1975 88 - 1986 N/A
R1* [ 1975| 91 - 1986 N/A
R | UNK | 92 - 1986 N/A
4 3| PROSPECT STATE AP Rt | 1962 54 - 1987 | 68 - 1991 |CHECK
4 4| ROSEBURG MUNICIPAL Rt | 1951 | 77 - 1987 | 57 - 1991 5
4 5/SCAPPOOSE INDUSTRIAL AP R1 | 1943 | 65 - 1987 | 64 - 1991 0.25
4 6/ SEASIDE STATE AP R1 | 1964 | 88 - 1987 | 83 - 1991 1.25
4 7|SILETZ BAY STATE AP Rt | 1971 | 80 - 1988 N/A
4.8/ SPORTSMAN AIRPARK-NEWBERG Ri | 1965| 57 - 1986 N/A
4 9| NEWPORT MUNICIPAL AP R1 | 1944 | 91 - 1988 N/A
R2 | 1944 | 69 - 1988 N/A
RS | 1944 | 74 - 1988 N/A
5 0/ SUNRIVER AP Ri | 1970 92 - 1986 N/A
5 1| SUTHERLUIN MUNICIPAL R1 | 1971 ] 90 - 1987 N/A




PCI LOSS DATA (OR)

No. AIRPORT & LOCATION D OCD | PCIAVG & YR | PCIAVG & YR | AVG LOSS/YR
52| THE DALLES MUNICIPAL AP A1 19431 79 - 1988 N/A
R2 (1943 | 79 - 1988 N/A
R3 [ 1943 79 - 1988 N/A
5 3| TILLAMOOK AP Ri 1943 | 92 - 1987 89 - 1991 0.75
R2 | 1943 | 77 - 1987 | 100 - 1991 |CHECK
54|TRI-CITY STATE AP Ri1 1970 | 88 - 1987 77 - 1991 2.75
5 5|WASCO STATE AP Ri 1987 | 87 - 1987 N/A
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FEATURE SUMMARY

AIRPORT: Tillamook Airport

DATE OF SURVEY: geptember 9, 1991

AIRPORT FACILITY:Runway R-1, 13-31

TOTAL NO. OF SAMPLE UNITS: 6

SAMPLE SAMPLE

UNIT NO. UNIT AREA PC1
5600 88

2 5000 90 °

3 5000 91

4 5000 87

5 5000 90

6

4000 85

Average PCI: 89 o
Condition Rating: Excellent

AIROPRT FACILITY: Runwayv -2, 1-19
TOTAL NO. OF SAMPLE UNITS:

SAMPLE SAMPLE
UNIT NO. UNIT AREA PCI

Not done as overlay shceduled
for October 1991. Should
relult in PCI of 100 this
Fall.

Average PCI:

Condition Rating:

AIPFORT PACILITY: Taxiway T-1
TOTAL NO. OF SAMPLE UNITS: 4

SAMPLE SAMPLE

UNLIT NO. UNIT AREA PCI
1 5000 ' 67
2 5000 74
3 5000 71
4 5000 56

Average PCI: 67
Condition Rating: Good

AIRPORT FACILITY:Taxiway T-
TOTAL NO. OF SAMPLE UNITS:

SAMPLE SAMPLE
UNIT NO. UNIT AREA
1 5000
2 5000
3 5000
4 5000

Averqgg PCI: 66
Condition RaTiNng: _Good

AIRPORT FACILITY:Taxiway T-
TOTAL NO. OF SAMPLE UNITS:

SAMPLE SAMPLE
UNIT NO. UNIT AREA
1 5000

2 5000

3 5000

4 5000

Average PCI: 55
Condition Rating: Good

AIRPORT FACILITY:Taxiway T-
TOTAL :NO. OF SAMPLE UNITS:

SAMPLE SAMPLE
UNIT NO. UNIT AREA
1 5000

2 5000

3 5000

Average PCI: 62
Condition Rating: Good




FEATURE SUMMARY

AIRPORT: Tillamook Airport
DATE OF SURVEY: september 9, 1991

AIRPORT FACILITY: Taxiway T-4 PRINCIPAL DISTRESSES:

TOTAL NO. OF SAMPLE UNITS: 3

SAMPLE SAMPLE UNW - . theri

UNIT NO. UNIT AREA PCI RUNWAY R-1 Raveling/weathering
- RUNWAY R-2 Raveling, depressions and
1 5000 85 - cracking

2 5000 91 ,

3 5000 91 TAXIWAY T-1: Block, longitudinal &

transverse cracking ,
depressions & raveling

Average PCI: 89 TAXIWAY T-1A Raveling, depressions
ve :

Condition Rating: Excellent and cracking
TAXIWAY T-2 Block cracking, depressi

and raveling/weathering

ATROPRT FACILITY: aron A2
TOTAL NO. OF SAMpLé°u§¥¥§:3

g:?;LSO SS¥;L§REA PCI TAXIWAY T-3 Longitudinal & transverst
cracking, depressions &
1 5000 88 . .
raveling/weathering
5000 84 R s
: TAXIWAY T-4 Raveling/weathering
5000 82

APRON A-2 Raveling/weathering and
0il spillage
APRON A-3 Joint seal damage

Average PCI: 85
Condition Rating:_pkycellent

AIRPORT FACILITY: avron A-3
TOTAL NO. OF SAMPLE UNITS:

SAMPLE .  SAMPLE )
UNIT NO. UNIT AREA PCI

1 20 slabs 74

2 " " 84

3 " " 82

4 v 77 ‘

Average PCI: 79
Londition Rating: Very Gpod




TILLAMOOK AIRPORT
PAVEMENT DEVELOPMENT AND MAINTENANCE

SEPTEMBER 9, 1991

The original construction of 1942-43 was a combination of DLAND-USED
and Navy. Except for a small concrete apron of unknown thickness,

on the west side, all pavements were flexible construction consisting
of 2" AC, 6" Base and 10" Subbase. On taxiways and aprons the surface
thickness was 2%". It appears nothing was done to the pavement,
except for a possible slurry seal on a few sections, until 1983. At
that time a Federally funded project assisted in overlay of Runway
13-31, and chip seal on 1~19 and the southern portion of the taxi-
way parallel to 13-31. Also, at that time the short taxiway from

the concrete apron to runway 13-31 was overlaid. The island between
the concrete apron and parallel taxiway was surfaced about the same

time.

Traffic at this airport has consisted mainly of light single and twin
engine aircraft but occasionally a large aircraft will visit the

airport.

Currently, runway 13-31 continues to be in excellent condition. But,
it does show a significant tendency to ravel with many fine particles
coming loose. A fog seal might help this. Runway 1-19 has a lot of
loose stone and is scheduled for a 1%" minimum overlay in Fall of
this year. That should result in an excellent condition and a PCI

rating of 100.

The aprons are in very good condition but the concrete apron could
use new Jjoint seal as it has had nothing done to it in 48 years.

The bituminous portion of apron shows a significant tendency to ravel
and a fog seal might help here also. All of the other pavements are
original, although the north portibn of the parallel taxiway looks
like it had a slurry seal once, and are in good condition. Typically
they have some depressions, fine cracking and raveling/weathering.

-Some have a lot of vegetation in the cracks.
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The ideal solution on these pavements would be an overlay as was acc-
omplished on runway 13-31. The active taxiways could be overlaid

35' wide or maybe 40'. This treatment would correct all problems
including depressions. But, if funds are insufficient, removing
vegetation and slurry sealing these pavements would be a big im-
provement. Even though the southern portion of the parallel taxi-
way received a chip seal, an ovefﬁay of the entire taxiway at 35'

or 40' would be desirable. A short portion of taxiway T-2 from run-
way end 13 to the T hangar area is scheduled for a slurry seal in
Fall of 1991. The remaining longer section of T-2 would seem to be

an ideal cnadidate for a slurry seal.

SUGGESTED PAVEMENT PROGRAM IS AS FOLLOWS:
Overlay parallel taxiway to runway 13-31 approx. 5500' x 35°

21,389 s. Y. € $7.00 = $150,000
Fog seal runway 13-31
55,555 5. Y. @ $0.20 = $ 11,000

Remove vegetation and slurry seal taxiways between runways to 40
width
15,000 s. Y. @ $2.00

Replace joint seal in concrete apron

$ 30,000
$ 9,000
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Q Advisory

US Deportment

[ ]
ofonsporron Circular
Federal Aviation
Administration
Subject: GUIDELINES AND PROCEDURES FOR Date: 12/3/82 AC No: 150/5380-6
MAINTENANCE OF AIRPORT PAVEMENTS Initiated by: AAS-200 Change:

1. PURPOSE. This advisory circular (AC) provides guidelines and procedures for
maintenance of rigid and flexible airport pavements.

2. Focus.

a. Poor maintenance of airport pavements is the result of a variety of causes,
among which are lack of funds, untrained personnel, and lack of adequate infor-
mation. This AC provides specific guidelines and procedures for maintaining air-
port pavements and establishing an effective maintenance program. Specific types

of distress, their probable causes, inspection guidelines, and recommended methods
of repair are discussed.

b. This information has been developed to assist airport managers, engineers,
and maintenance personnel responsible for pavement design, performance, maintenance,
and repair. It is intended primarily for use at small- and medium-size airports
that may lack the technical support of an adequate well-trained engineering/main-
tenance staff or the financial resources to retain a pavement consultant.

3. RELATED READING MATERIAL. The publications listed in Appendix C, Bibliography,
provide further guidance and technical information.

ald €. Dl

DEONARD E. MUDD
Director, Office of Airport Standards
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APPENDIX A: CONDITION SURVEY PROCEDURE

GENERAL

This appendix gives the detailed procedure for performing e pavement
condition survey at civil airports. The proéedure is presently limited
to flexible pavements {all pavements with conventional bituminous con-
crete surfaces) and jointed rigid pavements (jointed nonreinforced ccn-
crete pavements with jJoint spacing not exceeding 25 ft). Specific
objectives for the condition survey are:

a. To determine present condition of the pavement in terms of
apparent structural integrity and operational surface
condition.

lo

To provide FAA with & common index for comparing the condition
and performance of pavements at all airports and also provide
a rational basis for justification of pavement rehabilitation
projects.

To provide feedback on pavement performance for validation
and improvement of current pavement design, evaluation, and
maintenance procedures.

el

The airport pavement condition survey and the determination of the
PCI are the primary means of obtaining and recording vital airport pave-
ment performance data. The condition survey for both rigid and flexible
pavement facilities consists principally of a visual inspection of the
pavement surfaces for signs of pavement distress resulting from the in-

fluence of aircraft traffic and environment.
BASIC AIRPORT INFORMATION

A considerable amount of basic airport data is incorporated into
the condition survey report. Most of this information is contained in
construction and maintenance records and in previous condition survey
reports. To facilitate report preparation, the basic data should be
accumulated and maintained by the airport engineer. The following items
should be compiled for subsequent use during the condition survey:

a. Design/construction/maintenance history. The history of
maintenance, repair, and reconstruction from original construc-

tion of the airport pavement system to the present should be

maintained. These data should reflect airport paving projects

. e st - - o v 1+




and airport change projects accomplished either in-house or
by a contractor.

|o*

Traffic history. Air carrier, commuter, cargo, and military
aircraft traffic records, including aircraft type, typical
gross loads, and frequency of operation.

I

Climatological data. Annual temperature ranges and precipi-
tation data should be obtained from the weather office nearest
the airport.

|

Airport layout. Plans and cross sections of all major airport
components, including subsurfeace drainage systems. These
should be updated to reflect new construction upon completion
of the project.

|®

Frost action. If applicable, records of pavement behavior
during freezing periods and subsequent thaws should be recorded.

[+

Photographs. Photographs depicting both general and specific
airport conditions should be taken.

g. Pavement condition survey reports. All previous pavement con-
dition survey reports should be maintained to be referenced
in the current report.

A

A series of data summary sheets has been devised and is presented
in Figures A-1 through A-L. These summary sheets should te helpful to
the personnel involved in obtaining and maintaining the necessary infor-
mation. Narrative information pertaining to unusual problems, solutions,
or attempted solutions to these problems should be included. This in-
formation would be beneficial in determining research needs as well as

in providing a means of distributing information.

OUTLINE OF BASIC COKDITION
RATING PROCEDURE

The steps for performing the condition survey and determining the
PCI are described below and in Figure A-5:

a. Station or mark off the airport pavements in 100-ft increments.
This is done semipermanently to assure ease of proper position-
ing for the condition survey. The overall airport pavements
must first be divided into features based on the pavements
design, construction history, and traffic area. A designated
pavement feature, therefore, has consistent structural thick-
ness and materials, was constructed at the same time, and is
located in one airport facility, i.e., runwsy, taxiway, etc.
After initially designating the features on the airport, make
a preliminary survey. This survey shall entail a brief but
complete visual survey of all the airport pavements. By




observing distress in an individual feature, it may be
determined whether there are varying degrees of distress in
different areas. In such cases, the feature should be sub-
divided into two or more features.

jo

The pavement feature is divided into sample units. A sample

unit for jointed rigid pavement is approximately 20 slabs; a

sample unit for flexible pavement is an area of approximately
5000 sq ft.

[e]

The sample units are inspected, and distress types and their
severity levels and densities are recorded. Appendix B pro-
vides a comprehensive guide for identification of the different
distress types and their severity levels. The criteria in
Appendix B must be used in identifying and recording the dis-
tress types and severity levels in order to obtain an accurate
PCI.

e

For each distress type, density, and severity level within a
sample unit, a deduct value is determined from the appropriate
curve.

jo

The total deduct value (TDV) for each sample unit is determined
by adding all deduct values for each distress condition
observed.

-4

A corrected deduct value (CDV) is determined using procedures
in the appropriate section for jointed rigid or flexible
pavements.

g. The PCI for each sample unit inspected is calculated as
follows:

PCI = 100 - CDV

If the CDV for a sample unit is less than the highest individ-
ual distress deduct value, the highest value should be used in
lieu of the CDV in the above equation.

The PCI of the entire feature is the average of the PCI's from
all sample units inspected.

|>

=
:

The feature's pavement condition rating is determined from a
figure that presents verbal descriptions of a pavement condi-
tion as a function of PCI value.

SAMPLING TECHNIQUEC

Inspection of an entire feature may require considerable effort,
especially if the feature is very large. This may be particularly true
for flexible pavements containing much distress. Because of the time

and effort involved, frequent surveys of the entire feature may be




beyond available manpower, funds, and time. A sampling plan has,
therefore, been developed so that an adequate estimate of the PCI can
be determined by inspecting a portion of the sample units within a
feature. Use of the statistical sampling plan described here will con-
siderably reduce the time required to inspect a feature without signif-
icant loss of accuracy. However, this statistical sampling plan is
optional, and inspection of the entire feature may be desirable. The
airport engineer should specify whether statistical sampling may be

used. The condition survey proceeds as follows:

a. Determination of pavement feature. The first step in the
condition survey is the designation of pavement features.
Each facility such as a runway, taxiway, etc., is divided
into segments or features that are definable in terms of
(1) the same design, (2) the same construction history,
{3) the same traffic area, and (4) generally the same overall
condition. General features can be determined from pavement
design and construction records and can be further subdivided
as deemed necessary based on a preliminary survey. It is
important that all pavement in a given feature be such that
it can be considered uniform. As an example, the center part
of some runways in the traffic lanes should be separate fea-
tures from the shoulder portion outside the traffic lanes.

|o

Selection of sample units to be inspected. The minimum number
of sample units that must be surveyed to obtain an adequate
estimate of the PCI of a feature is selected from Figure A-6.
Once the number of sample units n has been determined from
Figure A-6, the spacing interval of the units is computed from

[
n
3=

[y
"

spacing interval of units to be sampled
*otal number of sample units in the feature
n = number of sample units to be inspected

=
[}

All the sample numbers within a feature are numbered and those
that are multiples of the interval i are selected for inspec-
tion. The first sample unit to be inspected should be selected
at random between 1 and 1 . Sample unit size should be

5000 sq ft (generally 50 by 100 ft) for flexible pavement

and 20 adjacent slabs for rigid pavement. Figures A-T and

A-8 illustrate the division of & jointed rigid pavement and
flexible pavement feature, respectively, into sample units.




Each sample unit is numbered so it can be relocated for future
inspections, maintenance needs, or statistical sample purposes.
Each of the selected sample units must be inspected and its

PCI determined. The mean PCI of a pavement feature is deter-
mined by averaging the PCI of each sample unit inspected with-
in the feature. When it is desirable to inspect a sample unit
that is in addition to those selected by the above procedure,
then one or more additional sample units may be inspected and
the mean PCI of the feature computed from:

W= M) ser A

PCIL, = N 1 XN 2

where

PCI_ = mean PCI of feature
N = total number of sample units in feature
A = number of additional sample units

PCIl = mean of PCI for n number of statistically
selected units

PCI, mean PCI for all additional sample units

It is necessary that each sample unit be identified adequately
so that it can be relocated for additional inspections to veri-
fy distress data or for comparison with future inspections.
Based on significant variation of sample unit PCI along a
feature and/or significant variation in distress types among
sample units, one feature should be divided into two or more
features for future inspections and maintenance purposes.

DETAIL SURVEY PROCEDURE
FOR RIGID PAVEMENT

Each sample unit, or those selected by the statistical sampling
procedure, in the feature is inspected. The actual inspection is per-
formed by walking over each slab of the sample unit being surveyed and
recording distress existing in the slab on the jointed rigid pavement
survey data sheet (Figure A-9). One data sheet is used for each sample
unit. A sketch is made of the sample unit, using the dots as joint
intersections. The appropriate number code for each distress found in
the slab is placed in the square representing the slab. The letters
L (low), M (medium), or H (high) are included along with the distress
number code to indicate the severity level of the distress. For example,

15L indicates that low severity corner spalling exists in the slab.




Refer to Appendix B for aid in identification of distresses and their
severity levels. Focllow these guidelines very closely.

Space is provided on the jointed rigid pavement survey data sheet
for summarizing the distresses and computing the PCI for the sample
unit. Sumnarize the distress type numbers and their severity levels and
the number of slabs in the sample unit containing each type and level.
Calculate the percentage of the total number of slabs in the sample unit
containing each distress type and severity level. Using Figures A-10
through A-24, determine the deduct value for each distress type and
severity level. Sum the deduct values to obtain the deduct total.

Loting how many individual deduct values are greater than 5, con-
sult Figure A-25 to obtain the CDV. The PCI is then calculated and the
rating (from Figure A-26)is entered on the jointed rigid pavement survey
data sheet {Figure A-9). If the CDV for a sample unit is less than the
highest individual distress deduct value, the highest value should be
used in determining the PCI.

The FCI's for all sample units are compiled into a feature summary,
as shown in Figure A-27. The overall condition rating of the feature is
determined by using the mean PCI and Figure A-26.

SETAILED FEICEDURE FOR
FLEXIBLE ravEMENT

Zach sample unit, or those selected by the sampling procedure, in
the feature is inspected. The distress inspection is conducted by walk-
ing over the sample unit, measuring the distress type and severity
2ccording to Appendix B, and recording the data on the flexible pavement
igure £-28). One data sheet is used for each sample
unit. & nand odometer is very helpful for measuring distress. A 10-ft
straightedge and a 12-Iin. scale must be available for measuring the
depths of ruts or depressions. Each column cn the data sheet is used
to represent a diztress type, and the amount and severity of each dis-
tress locaved are listed in the column. For example, distress No. 5
(depression. is reccrded as 6 x LL, which indicates that the depression

is 6 by 4 ft and of low severity. Distress type No. 8 (longitudinal and
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transverse cracking) is measured in linear feet, thus 10L indicates
10 ft of light cracking. This format is very convenient for recording
data in the field.

Fach distress type and severity level are summed either in square
feet or linear feet, depending on the type of distress. The total units,
either in square feet or linear feet, for each distress type and severity
Tewrel are divided by the area of the sampie unit to obtain the percent
density. Using Figures A-29 through A-LlL, determine the deduct value
for each distress type and severity level. Sum the deduct values to
obtain the deduct totsal.

Noting how many individual deduct values are greater than 5, use
Figure A-U45 to obtain the CDV. The PCI is then calculated, and the
rating (from Figure A~26) is entered on the flexible pavement survey
data sheet. If the CDV for a sample unit is less than the highest indi-
vidual distress deduct value, the highest value should be used in deter-
mining the PCI.

The PCI's for each sample unit are compiled into a feature summary,
as shown in Figure A-46. The mean PCI for the feature is determined by
averaging the PCI's from each sample unit. The overall condition rating

of the feature is determined by use of the mean PCI and Figure A-26.
REPORTING CONDITION SURVEY RESULTS

The format for reporting the findings of the airport condition
survey may be info.mal, designed to preclude the necessity of extensive
drafting and typing. The pavemert distress data and PCI computations can
be presented as directly obtained from the survey data sheets and compu-
tations. The bvasic airport data collected will primarily reflect changes
in airport pavement systems that have occurred since the last condition
survey report. Reports should be prepared by the airport engineer on a
recurring cycle at intervals designed to reflect gradual changes in pave-
ment surface conditions. Reports should include, but not be limited to,
the following:

a. Design pavement structure data. A form, such as Figure A-1,
7 to include the history of all airport pavements, from original
i construction to the most recent changes and additions.
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Pavement structural evaluation summary. If available, a
summary of the last structural evaluation data (see Figure A-2).

Pavement maintenance record. When, where, and what type of
maintenance has been performed (see Figure A-3).

Aircraft traffic data survey. Types of aircraft, typical gross
loads, and airport facilities most likely used by the aircrafi;
also, the frequency of operations (see Figure A-L).

Plans and cross sections.

(1) Airpcrt layout plan. The airport layout plan should
depict airport pavements existing at the time of the
condition survey. All airport facilities should be
deelineated and identified.

——
)
~——

Condition rating. An airport layout plan keyed to indi-
cate the narrative condition rating of each feature. The
feature PCI's should be indicated, possibly in tabular
fornm.

—~
w
~—

Drainage. Existing problem areas should be identified.
Surface and subsurface drainage should be shown in plan
and profile for all areas near to and intersecting with
airport pavements.

Jarrative. A narrative consisting of a written account of the
visual condition of each feature. The purposes of the narrative
are:

(1) To briefly describe the general condition of the pavement
facilities.

3
~

To describe operational conditions and problems.

(WY
~

7o describe the condition of other airport facilities
found near the load-bearing pavements such as runway
shoulders and overrun areas.

Photographs. Photographs showing typical or specific pavement
conditions. An aerial photograph, current within 3 years, is
desirable.
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STEP 1. DIVIDE PAVEMENTS INTO FEATURES.

STEP 2. DIVIDE PAVEMENT FEATURE INTO SAMPLE UNITS. STEP 9. DETERMINE PAVEMENT
CONDITION RATING
STEP 3. INSPECT SAMPLE UNITS: DETERMINE DISTRESS TYPES OF FEATURE.

AND SEVERITY LEVELS AND MEASURE DENSITY.
", (Y
o ]

ErCeiine

/8

/)
LIGHT L & T CRACKING
/ :

|

MEDIUM ALLIGATOR

U, "-’"_;;V'

iey Lot

VNS
STEP 4. DETERMINE DEDUCT VALUES °
L & T CRACKING ALLIGATOR o
100 100

OEOUCT VALUE
DEDUCT VALUE

0 1 0
0t DENSITY PERCENT 100 DENSITY PERCENT 100 viay mon
(LOG SCALE) (LOG SCALE)

STEP 5. COMPUTE TOTAL DEDUCT VALUE (TDV)a+b "

A

STEP 6. ADJUST TOTAL DEDUCT VALUE B
100

q = NUMBER OF ENTRIES
WITH DEDUCT VALUES
OVER 5 POINTS

CORRECTED
DEDUCT VALUE

1
1
!
| i
0 TOV s+ 100 200
TOTAL DEDUCT vALUE
STEP 7. COMPUTE PAVEMENT CONDITION INDEX
{PCI) = 100 - CDV FOR EACH SAMPLE
UNIT INSPECTED.

STEP 8. COMPUTE PC! OF ENTIRE FEATURE (AVERAGE PCI'S OF SAMPLE UNITS).
Figure A-5. Steps for determining PCI of a pavement feature

[=]
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JOINTED RIGID PAVEWENT

CONDITION SURVEY DATA SHEET FOR SAMPLE UNIT

AIRPORT DATE
WORLD INTERNATIONAL 5/26/79
FACILITY FEATURE SAMPLE UNIT
RWY §-27 A3 12
SURVEYED BY SLAB SIZE
JH/DE 12.5 X 15 FT
[ ] [ ] [ ] [ [ J

DISTRESS TYPES

1. BLOW-UP 10. SCALING/MAP
° ° . e ° 2. CORNER BREAK CRACK/CRAZING
3. LONGITUDINAL/ 11, SETTLEMENT/
° TRANSVERSE/ FAULT
DIAGONAL 12. SHATTERED
CRACK SLAB
° ® oy
. i hd 4. “D” CRACK 13. SHRINKAGE
6. JOINT SEAL CRACK
8 DAMAGE 14, SPALLING --
6. PATCHING, <5 FT2 JOINTS
e o -
bt d e 7. PATCHING/ 15. g;;:LE'gG
UTILITY CUT
? 8. POPOUTS
9. PUMPING
® ) [ ® [}
DIST. NO. DENSITY | DEDUCT
R TION OF AVEY
DIRECTION OF SUAVE TYPE SEV. SLABS » VALUE
6 * 128
l 2 L 1 ] 4
3 L 3 18 1"
5 wm 18 3 ~ 1 5 1"
10 M 1 1 7
12 L 1 5 10
4 L E]S 1Y L 2 10 3

2L

3
n 5L
2 10M n
) DEDUCT TOTAL 46
CORRECTED DEDUCT VALUE (CDV) 32
' 150 PCI = 100 - CDV = e8
‘ l RATING = GOOD
1 2 3 4

Figure A-9. Jointed rigid pavements - condition survey data sheet
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Alrport:
A-TDOS L

Alrport Facility:

Total Lo.

of Sample

Taxiway 1

World International

Units:

Jate of Survey:

15 March 1979

Sample
Unit No. of
No. Slabs

Slab
Size

'y
4

Sample
Urnit Go. of Slab
Mo, Slabs Size PCI
1 20 12.5 x 15 68
2 20 12.5 x 15 6L
3 20 12.5 x 15 6L
L 23 12.5 x 15 Tk
5 20 12.5 x 15 23
Average FCI for Feature: 6
CToniitiecn Fating: Good




FLEXIBLE PAVEMENT
CONDITION SURVEY DATA SHEET FOR SAMP{.&»UNIT
Fmronr DATE
WORLD INTERNATIONAL 512679
FACILITY FEATURE SAMPLE UNIT
TXY E T-11 "
SURVEYED RY AREA OF SAMPLE
JRIDE 5000 5Q FY
DISTRESS T YPES SKETCH.
1 ALLIGATOR CRACKING 10. PATCHING 100"
2 BLEEDING 11. POLISHED AGGREGATE t -
3. BLOCK CRACKING 12. RAVELING/WEATHERING
4. CORRUGATION 13. RUTTING
5 DEPRESSION 14. SHOVING FROM PCC o ¢
6. JET BLAST 15. SLIPPAGE CRACKING N
7 JT.REFLECTION (PCC) 16. SWELL
8 LONG. & TRANS. CRACKING
9. OIL SPILLAGE
V EXISTING DISTRESS TYPES
///// ) s 8 12
/ axX4M XL 0L IX10M
2x3L sL
/ 5L
/ 5™
/ / 0L
/ N
vl
: L 6SQFT MSQFT &FT
< x "
S 16SQFT 10FT WSAFT
o A
- L.}
PCI CALCULATION
DISTRESS DENSITY DEDUCY
TYPE SEVERITY % VALUE
! L 022 7
1 ” 0.32 19 PC) = 100 ~ CDV = 75
s L 0.48 2
8 L 0.80 5
8 0.20 5
12 0.60 7 RATING = VERY GOOC
DEDUCT TOTAL .
CORRECTED DEDUCT VALUE (COV) 2

Figure A-28. Flexible pavements -~ condition survey data sheet




RN
squowaaed 8TQIX3T) JOJ SONTBA JONPap PaIVALIO)  *Gr-y und 14
S$3INTVA 12NA30 d3LVINDIVI 40 WNS TV10L
081 091 ovl ozt 1] 08 09 ov 0z
| L
Z%
A
"SINIOd § NVHL H31V3HO SINTVA - \
LONQ3A HAIM STIHINT JO HIGWNN =D \
i
A1 A \
\\
ey
é
\\ \\\ \\,O
2]
\ \
e

0c

[=]
-

3
3NTIVA 10NA3Q G31938HOD

08 -~




—_———

APPENDIX D

MINITAB SOFTWARE CALCULATIONS
AND MODELS DERIVED

INCLUDES ALL PAVEMENT
CATEGORIES

1. APPLICABLE DATA POINTS

2. REGRESSION ANALYSIS OF WASHINGTON DATA
3. REGRESSION ANALYSIS OF OREGON DATA

4. COMBINED STATES DATA REGRESSION ANALYSIS




RSCH PLOT DATA Wed, Mar 4, 1992 2:48 PM

PCC AGE PCCPCI 2-3"AC/6-8" 2-3/6-8 PCI WWII AGE WwWil PCI 2-3/>8 AGE  2.3/>8 PCI

1 43.000 86.000 0.000 100.000 0.000 100.000 13.000 95.000
2 46.000 84.000 13.000 64.000 44.000 54.000 16.000 90.000
3 43.000 33.000 10.000 67.000 43.000 47.000 13.000 100.000
4 46.000 26.000 13.000 82.000 46.000 39.000 16.000 92.000
5 45.000 84.000 17.000 80.000 46.000 §5.000 19.000 90.000
6 49.000 81.000 20.000 §5.000 49.000 45.000 23.000 87.000
7 45.000 78.000 24.000 51.000 47.000 §2.000 4.000 89.000
8 49.000 67.000 16.000 86.000 43.000 49.000 8.000 84.000
9 44.000 40.000 20.000 77.000 46.000 42.000 4.000 90.000

10 48.000 33.000 14.000 29.000 43.000 77.000 8.000 82.000

1 44.000 47.000 18.000 18.000 46.000 §9.000 8.090 88.000

12 48.000 26.000 3.000 94.000 11.000 85.000

13 44.000 72.000 6.000 90.000 18.000 70.000

14 47.000 69.000 15.000 71.000 21.000 48.000

15 1.000 94.000 18.000 49.000 1.000 96.000

16 §.000 78.000 12.000 88.000 §.000 92.000

17 0.000 100.000 15.000 83.000 1.000 95.000

18 2.000 92.000 5.000 90.000

19 6.000 88.000 0.000 100.000

20 37.000 79.000

21 41.000 75.000

22 23.000 88.000

23 27.000 83.000

24 4.000 88.000

2§ 8.000 77.000

26

27

28

29

30

31 ﬂ

32 J

33 .

34

35 ~

36 v

37




O ONDOHWN =

PCC AGE

43.000
46.000
43.000
46.000
45.000
49.000
45.000
49.000
44.000
48.000
44.000
48.000
44.000
47.000

0.000

PCCPCI

86.000
84.000
33.000
26.000
84.000
81.000
78.000
67.000
40.000
33.000
47.000
26.000
72.000
69.000
100.000

2-3"AC/6-8"

0.000
13.000
10.000
13.000
17.000
20.000
24.000
16.000
20.000
14.000
18.0C0

3.000

6.000
15.000
18.000
12.000
15.000

PLOT DATA (WA)

2-3/6-8 PCI

100.000
64.000
67.000
82.000
80.000
5§5.000
5§1.000
86.000
77.000
29.000
18.000
94.000
90.000
71.000
49.000
88.000
83.000

WWII AGE

0.000
44.000
47.000
44.000
43.000
46.000
46.000
49.000
47.000
43.000
46.000
43.000
46.000

wWwil PCI

100.000
77.000
78.000
54.000
47.000
39.000
5§5.000
45.000
52.000
49.000
42.000
77.000
5§9.000

2-3/>8 AGE

13.000
16.000
13.000
16.000
19.000
23.000
4.000
8.000
4.000
8.000
8.000
11.000
18.000
21.000
0.000

Wed, Mar 4, 1992 2:4.

2-3/>8 PCI

95.00
90.00
100.00
92.00
90.00
87.00
89.00
84.00
90.00
82.00
86.00
85.00
70.00
48.00
100.00
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>3°/B8 AGE

0.000
13.000
17.000
13.000
17.000
18.000
21.000

2.000

6.000
27.000
31.000

>3"/8 PCI

100.000
83.000
75.000
86.000
80.000
81.000
68.000
90.000
86.000
93.000
91.000

AC OL AGE

0.000
13.000
16.000
10.000
13.000
13.000
17.000

1.000

5.000

3.000

7.000

8.000
11.000
12.000
15.000
11.000
15.000
10.000
13.000
10.000
13.000
14.000
17.000

1.000

4.000
10.000
14.000

2.000

6.000

7.000
11.000

7.000
11.000

4.000

8.000

1.000

§.000

RSCH PLOT DATA
AC OL PCI BST AGE

100.000 0.000
96.000 12.000
91.000 15.000
89.000 2.000
84.000 5.000
88.000 1.000
83.000 4.000
97.000 2.000
90.000 6.000
89.000 2.000
81.000 6.000
86.000 3.000
84.000 6.000
68.000 1.000
65.000 4.000
79.000 3.000
74.000 7.000
72.000 8.000
58.000 12.000
68.000
59.000
75.000
70.000
92.000
83.000
87.000
83.000
83.000
76.000
87.000
79.000
77.000
68.000
92.000
89.000
91.000
89.000

B8ST PCI

100.000
61.000
34.000
82.000
60.000
98.000
95.000
79.000
46.000
6§8.000
§0.000
5$2.000
42.000
73.000
68.000
91.000
88.000
80.000
77.000

Wed, Mar 4, 1992 2:48 P}

S8 AGE

0.000
17.000
21.000
17.000
21.000

7.000
11.000

2.000

6.000
12.000
15.000

9.000
12.000

5.000

8.000

2.000

6.000

2.000

6.000

1.000

5.000

1.000

5§.000

SSPCI

100.000
60.000
§5.000
§3.000
43.000
72.000
70.000
68.000
49.000
88.000
70.000
77.000
72.000
§7.000
40.000
83.000
77.000
71.000
68.000
77.000
5§7.000
65.000
64.000
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>3"/B AGE

0.000
13.000
17.000
13.000
17.000
18.000
21.000

>3"/8 PCI

100.000
83.000
75.000
86.000
80.000
81.000
68.000

AC OL AGE

0.000
13.000
16.000
10.000
13.000
13.000
17.000

1.000

5.000

3.000

7.000

8.000
11.000
12.000
15.000
11.000
15.000
10.000
13.000
10.000
13.000
14.000
17.000

1.000

4.000

PLOT DATA (WA)

ACOL PCI

100.000
96.000
91.000
89.000
84.000
88.000
83.000
97.000
90.000
89.000
81.000
86.000
84.000
68.000
65.000
79.000
74.000
72.000
58.000
68.000
§9.000
75.000
70.000
92.000
83.000

BST AGE

0.000
12.000
15.000

2.000

5.000

1.000

4.000

2.000

6.000

2.000

6.000

3.000

6.000

1.000

4.000

3.000

7.000

BST PCI

100.000
61.000
34.000
82.000
60.000
98.000
95.000
79.000
46.000
58.000
50.000
5§2.000
42.000
73.000
68.000
91.000
88.000

SS AGE

0.000
17.000
21.000
17.000
21.000

7.000
11.000

2.000

6.000
12.000
15.000

9.000
12.000

5.000

8.000

2.000

6.000

Wed, Mar 4, 1992 2:44

SS PCI

100.00¢
60.00¢
55.00(
5§3.00(
43.00(
72.00(
70.00¢
68.00(
49.00¢
88.00¢
70.00¢
77.00(
72.00¢
57.00¢
40.00¢
83.00¢
77.00¢
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2-3"AC/6-8B 2-3/6-8 PCI

37.000
41.000
23.000
27.000
4.000
8.000
2.000
6.000

79.000
75.000
88.000
83.000
88.000
77.000
92.000
88.000

2-3/>8 AGE

0.000
1.000
5.000
1.000
5.000

PLOT DATA (OR)
2-3/>8 PCl  >3"/B AGE
100.000 0.000
96.000 27.000
92.000 31.000
95.000 2.000
90.000 6.000

>3"/B PCi

100.000
93.000
91.000
90.000
86.000

Wed, Mar 4, 1992 2:3

AC OL AGE

0.000
10.000
14.000

2.000

6.000

7.000
11.000

7.000
11.000

4.000

8.000

1.000

§.000

AC OL PCI

100.0(
87.0¢
83.0(¢
83.0C
76.0¢
87.0¢C
79.0C
77.0C
68.0¢
92.0¢
89.0¢
91.0C
89.0C
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BST AGE

0.000
8.000
12.000

BST PCI

100.000
80.000
77.000

SS AGE

0.000
2.000
6.000
1.000
§.000
1.000
§.000

PLOT DATA (OR)

SSPCI

100.000
71.000
68.000
77.000
5§7.000
65.000
64.000

PCC AGE

0.000
1.000
5.000

PCC PCi

100.000
94.000
78.000

Wed, Mar 4, 1992 2:39 PM



WASHINGTON PAVEMENTS

2 - 3 INCHES OF AC
ON
6 - 8 INCHES OF BASE.

Includes: Regression Equations
R-squared (Confidence associated with the regression model)
t-ratio (Predictability of the dependent variable from the independent variable)
(Higher vaiues better - typically > 4)
s or SEE (Estimate error factor - lower values are better)

Notes: cl represents the dependent variable PCI.
c2 reprcsents the independent variable AGE.
c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equciions with ¢6 and ¢7 are raised to the 3 and 3.5 powers.
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-

MTER ) let c3=cc**1.95
"% ) reoress cl 1 3

The regression equation 1is
Cl = 95.& - @.356 C3

Predictor Coef Stdev t-ratic
Comnstant 295. 033 S. 628 16€. 2@
C3 —Q. 256193 2. 285882 -3.97
s = 11.@az R-sq = S4.8% R-sgad)) = S1.3%

Arnalysis of Variarce

SUURCE DF 58 mMS
Regressicon 1 1928. 3 1328. 92
Ervor 3 1577.5 181.3
Total 14 2486. 4

MTE )

% > regress cl 1 c4

The repressi1orn eguation 1s
-1 = 91.7 - @.@717 C4

Fredictor Coef Stdev t-ratic
Toristant 91. €69 S. Q473 18. 16
Ta -2, 7166 2. 21868 -3. 84
s = 11.&1 R-sq = S3. 1% F-sg(ad)) = 493.5%

Aralysis of Variance

SOURCE DF sSS mMS

Regression 1 1851. 4 1851. 4

Error 1z 1635. @ 125.8

Total 14 Z486. 4

Jrivsual Observationsg

Dos. Ca Ct Fit Stdev.Fit Residual St. Resad
7 576 Si. Q2 Sa. 4@ 7.c3 a. 6@ 2,27 X

¥ derctes arn obs. whose X value pives 1t large influerce.

MTE




'YMTER > regress cil ! 9
, Tne repgression eguation 1s
{21 = 83.1 - @.0144 CS
) edictor Coef Stdev t-ratic
L Constant 83. 152 4.691 19. 01
) CS -2. 214438 Q. @2Z333 ~Z. 67
(& = 11. 48 R-sa = S&. 9% R—-sg(ad)) = 47.1%
' HArnalysis of Variance
!
SOURCE DF §S MS
Regression 1 1774.6 1774, 6
SR AT 8 13 1711.8 131.7
‘otal 14 S48E. 4
Jrinsual Observations
D%, CS Ct Fi1t Stdev.Fi1t Residual St.Resid
7 &8ss 51,00 46. 41 8.3 Z. 59 a. 32 X
¥ dernctes arm obs. whose X value gives 1t larpge influerce.
MTE )
f
f
i vTE > regrescs c! 1 cé&
' 2 regression eguatlon 15
1 o= 87.2 - g.ouwz3l Ce
~redictor Coef Stdev t—prat e
-omstant 87. 13> 4, 4473 13. 60
.5 —Jd. QI 3B7 1 Q. QURBIATS -3. 50
i
‘ = 11.75 P-so = 48.5% R-safad)) = 44.6%
“ralvsis of Variance
SIWJRCE DF se MS
SEgression i 1€31. € 16591, 6
Bl atnll o i3 1734. 8 1526.1
Toral 1a SUBE. 4
crneua: Opbservations
DS, ce C1 C1t Sicev.fFat Residuai St. Resic
7 12824 Si.02 47, Q¢ 8.77 4. Q@ .51 X
v denctes ar obs. whose X value givese 1t large influerce.

TR




Includes:

Notes:

OREGON PAVEMENTS

2 - 3 INCHES OF AC
ON
6 - 8 INCHES OF BASE

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

c1 represents the dependent variable PCI.

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with ¢6 and c7 are raised to the 3 and 3.5 powers.
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'Tne regressicn eauation 15

<1 = 91.5 - 2.361 €=
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cz -Q. 2627

s = 5.892

HAralysis of Variarce

R-sa = S1.6%
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lﬂTE } regress ol 1 c4

i The regressicon equation 1s
'31 = 89.6 - 2.Q20823 C4
edictor Coef Stdev t-ratia
':onstant 83. &3S Z.674 33. o2
Ca4 -Q.QRe8=93 @.Q2341¢ -2, 43
'r = 6.241 R-sa = 45.7% R-sg(ady) = 26.a%
Aralysise of Variarce
'SDURCE DF S5 Ms
Regression 1 =29, 56 23, 56
Er‘r*-:-r‘ 7 =7, (51 38. 5
‘Total & sQz. =2
Urinsual Observatiorns
'Jbs. C4 Ci1 Fi1t Stdev.Fit Residual
7 €4 77.22 83. 1@ Ze D4 -l1c. 1@

‘7 genctes an obs. with a large st. resid.

MTE )

' ) regress 1 1 cS

The regressiorn eguatiorn 1g
{21 = 83.2 - @a.02132 CS

Hredictor Coef Stdev t-ratia
i.onmstant 83. 285 c.613 34,17
e —Q. Q013048 2. 2QAS46 1 -2. 39

= £.286 R~sa = 44, 9% R-sgladj) = 37.1%

FAralysis of Variarce

SOURCE DF SS mMS

Yegression 1 <25, 81 &&S. 61

Erryor 7 c7€.61 329.5&

Total 8 SRE. &8

rinsual Observationme

dhs, ce C1 Fit Stdev.Fait Residual
7 181 77,20 89. 2% 2. 35 -1z, 2%

R dernctes an obs. with a large st. resid.

i

v‘TE >

St. Resaid
-Z. 1@R



Includes:

Notes:

COMBINED PAVEMENTS

2 - 3 INCHES OF AC
ON
6 - 8 INCHES OF BASF

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically >4)

s or SEE (Estimate error factor - lower values are better)

cl represents the dependent variable PCI.

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with ¢6 and c7 are raised to the 3 and 3.5 powers.




.e regression eauation is
Cl = 8z.2 — @.486 C=

Sredictor Coef Stdev
Constant 81. 368 7.7361
=y -Q. 4855 Q. 487

s = Q.01 (‘ R—-sQq ;‘;T%E:>
‘\\ -

HAnalysis of Variance

t-ratiao
12, 34
~-1.12

R-scladi) = 1.&

SOURCE DF =3 ms
~egressian 1 515.3 515. 3
Errore &3 zR8. & 422. 3
lotal =4 3723. 4
driusual Observations

ineg, Ce C1 Fit Stdev.Fit

12 14.Q 9. R 735.17 4,12

i1 18. @ 18, 2@ 73. &3 4, @9

@ 37.@ 79. 02 €4, Q@ .81

1 41, 5.0 &c. A6 11.39
CONTINUE™

‘N regression ecuation 1s
1 o= 77.7 - 2.2488 C3
~—edictor Coef Stdev t-ratio
Tornstant 77.704 €. ZQ7 128, 32
.3 —-Q. 24873 Q. REESED -2.73

R-sa = &.3%

s = 2@, 3

rialvsis of Variarnce- -

SOURCE D= SS ms
reuression 1 3.1 223.1
T 23 S, = 415.1
Total Zh 73,4
-rvivsual Observaticnme
Uhs. C2 Ci Fit Stdev.Fat Residual
1@ Sa &3, 20 75.15 4. 28 -46.15
i1 7€ 18. 2@ 73.38 4.7 -55. 98
0y ceS 73. a2 66. 7 1@, 91 12. 28
<l ce3 S. 0@ 64,9 13. 25 1. 1@
CZONTINUE?
"he regression eguation is
Ci = 75.8 - @.@247 C4
.?»edxctor Coef Stdev t-ratic
Zonstant S. 775

S. 457

13. 83

Kesidual
—-4€6.17
-S5. 23

15. 2w
12. 94

R-sq(adj) = Q. @%

St. Resid
—-Z.36R

—-&. 82R

@a. 86 X
.79 X
St. Resid
—-Z.3&R
-Z.81R
Q.72 X

@. €€ X

“coMenas 237/




Analysis of Variance

SOURCE DF 8s ms

Regression 1 84. 0 84. @2

’ et 83 9639. 3 419. 1

cal &4 9723, 4

Uriusual Observations

Obs. C4 cCi1 Fit Stdev.Fit Residual S5t. Resaid
1@ 1396 &9. 2@ 74. 86 4, 38 ~-45. 86 ~&.29R
11 34 18. 2@ 74, 26 4,10 -56. 26 -Z.81R
z@ 1369 79. 22 €3. 38 11,42 3. 62 k.37 X

NS | 1681 75. 0@ €£7.93 14.51 7.7 2. 49 X
CONTINUE?

|

“he regressiorn eguation 1s

1 = 74,9 — Q2.202041 CS

redictor Coef Stdev t-ratic

Conmstant 74, 864 4,33 15, 2@

Bl —Q. QRR4L2T7 Q. 2Q1E4Z -a. 25

e = ZR.S53 R-sg = @. 3% KR-sq(adj) = . a%

‘malysis of Var:arnce

SOURCE DF 89S mMs

CoTression " 25. 3 =25.3
e 23 9637.5 421.6

Taotal =4 B723. 4

rusuai Observations

a9s. CS Cit Fit Stdev.F1t Residual St. Resid
1@ 723 Z3. 2R 74.S7 4,42 -45.57 -2.27R
1 13275 18. aa 74. 3@ 4,15 -36. 3@ ~=. 80R
2@ 83z 73. 2 71.48 11.58 7.5 Q. 44 X
Z1 1@764 75. Q@ 7Q. 48 15. 323 4,52 Q.33 X

~ONTINUE™




=)

ComBINgp £ 2
W/io Hir

2 regression equation 1s
Z1 = 93.& - 1,93 C&
Predictor Coef Stdev t-ratic
Canstant 99.17 11.85 8. 59
PIcy -1.9854 Q.7712 ~-&. 57
3 = 19.69 R~sq = &8.0% R-sqlady) = 3. 8%
Analysis of Variarnce
30URCE DF 8S MS
egression 1 2558. 9 &558. 9
Error 17 £SE4. 3 386.1
‘otal 18 291&3. 2
Urusual Observations
ths. ce C1 Fit Stdev.Fit FResidual St.Resid
1 2. & 12@. 22 93. 17 11.35 .83 .25 X
1@ 14.@ 3. Qd 71.37 4.51 -4z, 37 -z. 22R
11 18. @ 18. o0 €£3. 43 S. 56 —45. 43 -Z.41R
v derctes anm obs. with a large st. resid.
CONTINUE™
‘me regression eguaticon 1S
L= 33.8 - @.3398 CS
redictor Coef Stdev t-ratio
lomstant 33.7S3 9.721 3. 64
e -&. 2385 2. 1561 ~Z. 59
= 13,7 R-sq = &7.7% R~sg(adyj) = &3. 4%
Smalysis of Varaiance
sOURCE DF 55 mS
enression 1 25&7.@ 25c7. @
Errar 17 £596. 1 288,
otal 18 21&3. 8
yriusual Observations
Ibs. C3 c1 Fit Stdev.Fit Residual St.Resid
1@ S 9. Q@ 7z.88 4,54 -43.88 —-&.29R
L1 76 18. @@ €3. 3& 3.61 ~45. 32 -&. 42R
1 derotes anm obs. with a large st. resaid.




|

‘ ZONTINUE?

ne regression eguatiorn g
,C1 = 89.7 - @.2737 C4
2dictor Coef Stdev t-ratioc
astant 89. 669 8.574 1Q. 46
C4 -@.a7371 Q. 3236 ~Z. 46
s = 13.893 R—sq = 26. 3% R-sg(ad)) = 22.a%
'Qnalysxs aof Variance
S0OURCE DF S8 ms
- Regressian 1 &399. 6 2393, 6
Error 17 &£722. 95 335.5
Total 18 B1a2. &2
Jrinsual Observations
Obs. C4 C1 Fit Stdev.Fit Residual St
7 576 S, 22 43.76€ 1. 26 7.24
1@ 13€ =9. Q@ 74, @S 4.65 —45. 25
11 oy 18, 2@ £3. 84 5.59 —-45. 84
R derotes arn obs. with a large st. resid.
CONTINUE"
‘ne regressiorn equation is
21 = B€.5 - @.@153 CS
redictor Cuef Stdev t-ratic
Zormstart 8€. 482 7.778 11. 12
iS5 ~-Q. 215860 Q. QUE756 —-c. 35
s = Z@.13 R-sa = 24.5% R—sq (adj) . @%
iralysis of Variance
SOURCE DF sS ms
eQression 1 o336 cEZ3. 6
Tz 17 6863.9 425, 3
"otal 18 S123. &
idriusual Observaticns
Obs. CS c1 Fit Stdev.Fit Residual St
7 c8ss S1. 0@ 41.73 13.61 3.27
'y 733 &3. 0 74.8% 4. 82 -45, 85
11 13735 ‘8. Q@ 64.68 S.52 -46. 68
= gerctes an obs. wit’), & large st. resid.

. Resid
Q.46 X
—-Z. 33R

-Z. 40R

. Recsid
Q.63 X
—-Z. 3SR

-Z.41R



WASHINGTON PAVEMENTS

2 - 3 INCHES OF AC
ON
GREATER THAN 8 INCHES OF BASE




i

>

WA 2-3 /@

t ) regress cl 1 c&
The regression eauation 1
cl = 26,4 - Q.BSI L2
‘redictor Coef Stdev t—ratio
constant Je. 411 €. 457 14,33
~-A. BSZE 2. 4684 —-1.8&
i 0= 11,87 R-sa = . 3% R~sg(ag1! = 14, &%
inacysis of Variance
SOURCE DF 58 ms
~eoression 1 4e6.9 LEE. S
Lo 13 183¢. S 14, 8
ctal 14 RIS I S
ritsuar Ubhservatiors
Hal=W C& Ci1 i1t Stoev.Fit Residual St.Resid
1S Zl.@ 48, & 78.<1 5. 16 -2. 51 ~=. BER
derictes ar obs. with a iarge s*. recsid.
PTE
TR regress ol LI cZ
e renressiarn eguat 1o 1
L= ZF4.6 -~ Q877 C&
Cerictor —oet Stdev t-ratic
ISt ant B4, S3E E.148 15. 23
< -a. 8775 Q. 4547 -1. 32
= 11.7& k—sc = 2%. 3% F-sqtag1) = 18. 5%
ralve e of variarnce
~OURCE OF = Ms
egressilor 1 3 215,23
BLAE SRS 11 O ]38'4
ot al D &
usual Observatiicorns
ha., Co C1 Fit Stdev.Fa1t Resi1dunal St.Res1d
1 z1.Q 48, Qa TE.17 5,43 -=8.17 -Z. 7@R
7 odevictes ar obs. with a larpe st. resid.




|

MTE > regress cl 1 c3

The repgressicon equation ts
21 = 92.2 - @&.172 €3

2dictaor Coef Stdev t-ratic
Conmstant 9z. 31l S.&18 17. €9
C3 -Q. 173493 . 29277 -1.91
s = 11.73 R—-sqg = Z4.3% R-sg(ady) = 18. 1%

Analysis of Variance

SOURCE DF SS
Regressian S7.9
Error 15&3. 4
Total 1Z ZW3E7. 2

Urusual Observations

‘bs. cz C1 Fit Stdev.Fit Residual
12z 9¢ 48. 22 75.61 S. 7@ -=7.61
< dernctes arn obs. with a large st. resid.
MTE )
"TER » regress cl 1 c4
T = regression eguaticrn 1%
= 3i.1 - Q.@&ZS8 C4
“redictor Coef Stdev t-ratic
Zonstant F1.285 4.754 13. 16
S —Q. 3573 Q.a1885 -1.9@
= = 11.81 R~sa = &4.7% R-salady) = 17.8%
Arnalysis of Variarce
SOURCE DF SS mMs
Regressian SRE. @ SR3. @
Irrore 1534, & 1232.5
Total 1 SRE7. 2
Inmusual Observations
Jbs. Ca Ci1 Fit Stdev.Fi1t Residual
13 441 48, a0 75. 3@ 5. 86 -Z7. 32
< dernctes arn obs. with a larpge st. resid.

mMTE >

St. Resid
-z. 68R

St. Resad
-. 6ER




4 :

"MTRHE ) regress cl 1 c©O

The regression eguation 1is
1 = 9@,.3 ~ &.22748 CS

; i+ edictor Coef Stdev t-ratioc
' |cemstant 90. 234 4. 430 g@. 11
‘ cs -2. Q07483 2. 203981 -1.88

Qs = 11.84 R-sa = &4.3% R-sglad)) = 17.4%
Arialysis of Variance

!SDURCE DF S

S IS
Regression 1 435, 3 4935, 3
CError 1842, 2 14, &
[ Tatal 12 @37, &
Urnusual Obsery ations
| Tbs. CS C1 Fit Stdev.Fit Residual St. Resid
13 cazl 48, 20 75.17 5. 37 -27.17 -Z.6ER

R dernctes an obs. with a larpe st. resid.

mTE >

‘he regressian eauwation 1s
= 83.7 - R2.@0157 C&

Sregictor Coef Stdev t-ratio
constant 83.713 4., 326 cQ. 74
& . QR1SEER Q. QQx847 4 -1.85
= = 11.89 R-sg = Z3.7% R-sg(ad}) = 16. 8%

RAnalysis of Variarce

SOURCE DF S8 ms

Regressian 1 L2006 48c. 6

Error 1 1554. 6 141,353

Total = CRET7. S

Liriusuwal Observations

. bs. Cé& 1 Fit Stdev.Fit Residual St.Resid
! S 12167 87.QQ 7. 66 6.c@ 16. 34 1.3&2 X

13 3261 48, 20 75. &1 6. 232 -27.21 ~-Z. 66R

F derctes an abs. with a large st. resid.
v denctes an obs. whose X value gives 1t large influence.
MTH >




OREGON PAVEMENTS

2 - 3 INCHES OF AC
ON
GREATER THAN 8 INCHES OF BASE




T TAY 95 1
TAY 9@ 5
JATAY end
5 ROWS RE

"he regression
Cl = 98.1 ~ 1.4

‘redictor
constant El
= -1
= 1.711
“ralysis of Var
20URCE DF
epress1on 1
ERA tnll o) )
ctal 4
MR

s

et ci=cz
> regress c

2
1
m ot

he regression
1= 97.8 - .5

edictor

Jonstant 3
Lz -
T = .61

malysis of Var
SUURCE DF
egression 1
A alvl o 3
otal 4

AD
MTR > regress cl 1 o=

equatiorn 1s
7 C&

Coef
8. 1586
ARATS)
R-sg = 8%5.&%
1ance
SS
SQ.41E
&6.784
3. 2R
A P
1 1 3
eguation 15
9 Cx
Coerfr
7.47¢
T [V et
R—sq = 7&.5%
1ance
S1S)
48, 458
1c. 742
S3. Q@

Stdev t—ratioc
1. 146 8%. &6
&, ZSE3 -4.15
R—sg(ad1) = 8@a.a%
MS
S, 416
=. 9268
Stdev t-rati1o
1.c67 76, I
&. 1785 -3.31
R-sqgtag) = 71. 3%
ms
4€. 458
4. 247

CF Z’?/ﬁ?&




"TR > regress ol o4
* ERROR # = IS TOO FEW RRGUMENTS
f ) regress cl 1 o4

The regression eguation 15
Cl = 97.& - 2.251 C4

Predictor Coef Stdev t-ratic
Corvstant 37. 26 1.327 74,39
4 Q. 2556 2. 28258 ~3. 3
a2 = .02 R-sg = 735. 4% R-sg(ady) = &7.&%

nalysis of Variarnce

SOURCE DF SS )
egression 1 44, €50 44, 650
e 3 14. 852 4, 8350R
ctal 4 S3.20a

MTERE

TRy let ch=ciri. g

"TE Y recress ol 1 9

me regression eguatiarn 1s
L= 3701 - vl 1e3 .S

Sdredyictonr Coef Stdev t-ratic
Trarnistant T.031 1. 328 T35, 44
LS -Q. 1&343 O, 27523 ~Z. 23
S S 1 R-sg = 74,17 R-salad)) = 6£5. 4%

riaivsls of Variarce

~OURCE DF SS s
Eegress1on 1 4Z. 84t L5, 8465
Loy ) 15, 294 S.118
‘otai 4 S3. 202

“"Th >




COMBINED PAVEMENTS

2 - 3 INCHES OF AC
ON
GREATER THAN 8 INCHES OF BASE




T ) regress cl 1ocd

{Tne regressicon eguationm 18
f21 = 36.1 - @.838 C=

!JredlctoP Coef Stdev t-rataic
Lornstant 3€. 142 4,231 S 7
L -2, 8284 Q. 3423 —Z. 45
s = 1@.39 R-sq = €. 1% R-sg(ad)) = 21.7%
rnalysis of Variance
SOURCE DF SS )
BOressl o 1 £47.9 &47.5
T e 17 1825.1 127.9
“otal 18 Z482. 6
Lrineual Observations
oD, C Ci1 Fit Stdev.fFit Residual
15 2100 48, Q2 78.3532 4, 4 ~-Z. 53
¢ vernctes ar obs. with a larpe st. resaid.
MTE
h ;o recrecs CcL L 02
e represslor. eguatliorn 18
L= PB4, - Q. 174 CZ
Crecictor Coef Stdev t—ratio
lonstant Fu. ZQ3 3.599 o6, S@
I -Q. 17450 Q. 7z -Z. 49
= = 1@, 3% R-sgq = ZE.7% R—-sa(ady) = 2. 3%
Grialvsis oF Variance
>OUWRCE DF 55 ms
-2 A - & 1 £6£1.8 6£1.8
SRR & 17 18z@2.8 127.1
';Atal ‘8 &48&.6
urusual Observaticrne
Y- Cca C1 Fit Stdev.Fait Residual
15 36 48, Qu 77.5% 4,63 -23. 51
vodenctes an obs. wath a large st. resid.

‘MYB >

C-OvDINED

St.Res1id
-Z.Z4R

St. Resad
-3. Z0R




i

The regressiorn eauation 1S
21 = Q3.3 - @.@373 C4
i dictor Coef Stdev t-ratic
~onstant 83,2793 3.2877 8. 46
24 -Q. 373 Q. 21484 -&. 51
s = 1@, 3 R-sg = &7.1% R—-sq(adj) = Z2.8%
Analysis of Variarnce
SO0URCE DF sS Ms
tegression 1 €72.1 €£73.1
Erroe 17 1803. 5 1R26.4
foavtal 18 S482. €
Uritsual Observations
libs. C4 ci Fit Stdev.Fit Residual St
7 529 87. 22 72.54 &. @7 13. 46
15 441 48, dd 76. 82 4,83 -&8. 82
¢ dernztes arn obs. with a large st. resid.
agerctes arn obs. whose X value gives 1t large influernce.
MTE
“he regressiorn equation 1S
= 33.6 - 0. va8QZ CS
“edictor Coef Stdev t-rati1co
Snmstant P&, 6 Z. 87 2. A
- -Q. 2ABAZ 4 2.zl 7s e S3
= 1Q.35@ R-sq = &7. 4% R-sg(ady) = &3. 1%
MMraiysis of Variance
SNURCE DF SS ms
egressilon 1 £73. @ €£73. 0
Erernazes 17 1802. 6 16,1
wtal 18 S48&. 6

Jritsual

Observationg

bs. ce Ci Fit Stdev.Fit Residual St
7 =537 87. 2 72.25 €.51 14.75

LS cez1 48, 0w 76. 39 S. o2 -c8. 39

{ dernotes arn obs. with a larpge st. resid.

L denctes arn obs.
mMTHE >

whose X value gives

it large i1nfluerce.

. Resid
1.61 X
-2.17R

. Resid
1.85 X
-3. 1ER



The regression equation 1is
I1 = 33,1 - @.@u17z CE

ddictor Coef . Stdev t—ratic
~anstant 2z. 237 Z. 365 31. @7
6 -Q. Q17187 2. 22RE8Q5 -2.53
. 3 = 10. 3@ R-sq = &7.3% R-sq(adj) = &3. &%

Arnalysis of Variance

>O0URCE DF 55 mSs
egression 1 €77.4 €77.4
Errare 17 18@5. & 126, 2
‘ot al 18 2482. 6

Uriwsual (Observaticrns

Tos. (= C1 Fit Stdev.Fait Residual St. Resid
7 Z167 87. aa 71.13 &. 31 15, 81 =. A7RX
19 3261 48. a@ 7€.18 S. 03 -z8.18 -3. 15R

¢ denctes arn obs. with & large st. resid.

derctes an obs. whose X value gives 1t large i1nfluewnce.
' mThH




,v‘*g )

regress cl 1 o

The regressicon equation 1s
J1 = 95.3 - @.9%961 Cz

Uritsual Observations

Iredictor Coef Stdev t—ratic
—onstant 395,91 4,058 =23. 64

Tz -@. 9626 . 2362 -Z. 86

s = I.3947 R—-sa = 35.&% R-sq(ad)) = Z@. 9%
Arialysis of Variarnce

30URCE DF SS Ms
Regression 1 8a7.93% 87, 3%

B Al atu] ol 15 1484.17 .. B4

Total 1& cZ3s. 1E

Ibs. ce C1 Fit Stdev.F1it Residual
13 cl. 48, 22 75.74 4,50 —27.74
derictes ar abs. with a larpe st. resaid.

MTE >

"B > regress cl 1 c3

‘e regression eqguation is

.1 = 93.6 - Q. 133 C3

‘redictar Ccef Stdev t-ratic

conmstant 32, 642 3.3518 6. 64

L3 -0, 13295 Q. 16337 -Z.78

= 1. Q4 R-sa = 34.@%

ralysis of Variance

SOURCE DF SS
Kegression 1 8. @
S ivror 15 1512.1

ctal 16 SZ3s. 1

riusual Observations
ibs. Ca Ci
12 36 48. 20 75.@7

+ cencotes an abs. with a large st.

Fit Stdev.F1t

R-sq(ad)) = Z93.6&%

MS
78@. @
i2e.8

Residual

4. 8@ -=7.@7

resid.

St. Resid

-3.13R

St. Resid
-3. 7R

COUBINRD Z- 5'/
w/o e




|

The regressicn equation 1s
121 = 392.4 - 0.2333 C4
!
dictor Coef Stdev t—ratic
L onstant . 422 3. 267 8. =8
B ~2. 23530 2. 21476 -z.70
s = 1Q.14 R-sq = 32.7% R—-sg(ady) = 28. 3%
iﬁnalysxs of Variance
s30URCE DF S8 ms
tegression 1 730.7 75@.7
Error 15 1541.5 1az.8
Total 1€ o3& 1
uUrntsual Observations
Obhs. C4 C1 Fit Stdev.Fit Residual St. Resid
5 529 87.2a 71.&93 &.17 15.71 1.95 X
13 441 48, o 74,81 5. Q1 -Z6. 81 -3.24R
X derctes an obs. with a large st. resid.
X derxtes an abs. whose X value gives it large influence.
MTE )
ne regressiorn equation as
21 = B1.6& - 2.2@834 C5
“recictor Coef Stdev t-ratic
Zonstant 31.622 2.136 =3. 22
25 -, Q18323 Q. 3176 -2.63
= 10,23 R-sg = 321.5% R-sq(ad)) = Z6. 9%

Hnalysis of Variarce

SOURCE DF SS ms
Regressiorn 1 721.8 721.8
S 15 157@. 3 14,7
Tetal 16 S298.1
Urusual Observaticons
Ibs. CS C1 Fit Stdev.Fit Re
S =537 87.e 7. 47 €. 62
13 szl 48. 22 74.77 S. 14
'R derwtes an obs. with a large st. resid.
Y denctes arn obs. whose X value gives it large

I

sidual St. Resad
16.53 2. 12RX
-=6.77 -3. B3R

influerce.




WASHINGTON PAVEMENTS

GREATER THAN 3 INCHES OF AC
ON
ANY BASE




WA 72 AC

" TAy 81 18

Ay 68 =1
IDATAR> end

7 ROWS READ
MTE > regress cl 1 c&

Erhe regression eguation 1s
CL = @1 - 1.37 C&

§3red1ctgr Coef Stdev t—ratic
sonmstant 121. 287 3. 223 31.43
e -1.3733 . 228@ -£.61
sz = 3.486 R-sc = 893.7% R-sglady) = B7.7%
malysis of Variarce

S0OURCE DF S5 ms
Regression 1 S53a. 11 S50. 11
o 5 eR. 7S 12,15

rotal & S32@. 86

MTR )

‘TH > let ci=ccoc#*1.5

MTE » regress cl 1 cl

e regrescsicon eguatiorn s

Z1 = 33.8 - .33 C:

redictor Coef Stdev t—-ratio
_oastant 33. 8@ S 38. =@
CZ —-&. 21835 Q. 24227 -7.695

= 3.049 R-sa = 32. 1% R-sa(adj) = 9Q. &%

Tralysis of Variance

20URCE DF S5 mMS
Regression 1 S44. 293 S44, 39

o S L46. 47 3,29

ctal & S3@. 8¢
MTE >




e e - ——

MTE ) let c4=cI**Z
9 ) repress cl 1 c4

The regression egquation is
C1 = 97.9 - &.AEE8 C4

Predictor Coef Stdev t-ratic
Canstant 37. 3@z &. 689 - 37. 24
C4a -, REEBI1S . aR3E12 -€. 35
s = 3.339 R-sq = 3Q. &% R-sqtad)) = 88. 7%

Arialysis of Variance

SOURCE DF 88 ms
Regression 1 525. 45 S35. 45
Evrror S S5. 41 11, @8
Tatal 1= S599. 86

MTE »

B ) let cSsoowZ. 5
MTR ) regress ol 1 B

Trne regression equation 1s
Cl = 6.2 — Q.14 5

Predictor Coef Stdev t-ratia
Constant F6. Q42 &.823 33. 94
-9 ~R. 214191 Q. QRz4cs ~5. 86
s = 3.87¢6 R-sg = 87. 3% R-sg(ad}l) = B4. 7%

arnalysis of Variarnce

SOURCE DF Ss ms
. Regression 1 S515.76 18.7¢&
P Erecan 5 75.1@ 15. 02

Total & =3¢, 86

MTE )




OB P> AL/ AL B

“NTRY B &
TAY 8& 6
DATA> end

S ROWS RERD
MTE > regress cl 1 co&

The regressicon equation is
Cl = 392.7 - @.@a51 C&

Jredictor Coef Stdev t-—ratic
Comstant 3. €76 3.733 c4. 83
Cz -2, 51 . zaa7 -, &6
5 = T5.881 R-sg = &.1% R—-salad) = @, a%

Inalysis of Variance

SOURCE DF S8 M
Regression 1 2. 25 .20

ESal al= 3 123.75 34.958
fotal 4 1Q&. @@

MTE >

TR ) let c3=cz**1.5

1"TE > repress cl 1 c3

The regression eqguation 1s

1= 3&.3 ~- @.2045 C3

Bredictor Coef Stdev t-ratic
lonstant [z. &39 3.241 c6. 07
P —-@. 22453 2. 355 —-0.13
s o= S.928 R-saq = @.3% R—sqg(ad}) = Q. 0%
arnalvsis of Variarce
. 50URCE DF SS ms
‘legression 1 2.57 .57
Erraor 3 1@5. 43 3S. 14
;lotal 4 126. 22
1nTB >




OREGON PAVEMENTS

GREATER THAN 3 INCHES OF AC
ON
ANY BASE




—

SR

o

292
‘RY 86
DATA)> end
32 ROWS READ

MTE > regress cl 1 cf

The regressicn equaticon is
1 = 87.7 - .14 C&
“redictor Coef
Zonstant 37.714

Cz —-2. 14235

s = 4,276 R—sq = 8&. 4%
Grialysis of Variarnce

S0URCE DF SS
Regression 1 85.71
rrar 1 18.29
fotal = 124, @@

ATE > let cI=co*xl.S

1TR ) let cl3=ccx**1.5

1
"TE ) regress ci 1

c3

The regression eauation is

1 = 36.5 ~ @.77& C3

CPrecictor Coef
Tormstant 6. SR7
Tz -Q.771¢&

2 = 5.6

1 R—-sq

i

Aralysis of Variarnce

30URCE DF
Reoression 1
; S 1
flTatal =
lﬂTE )

= 69.6%

SS
7&. 4@
3l. 6@
124, @@

Stdev t-ratiac
3.614 =7. 04
@&. 38397 -2.17
R-sa(ady) = &4.8%
ms
85.71
18. &3
Stdev t-ratic
4, 404 c1l.91
&. Sa37 -1.51
R-sa(adj) = 33. 3%
mS
7. 40
21. 6@

—— a— =~

e 7 2 A

MVO +hF




MTE ) regress c©l 1 c4

= 95.8 - @.288 C4
~redictor Coef Stdev t-ratic
Cunstant 95. 83€ 4.714 Za. 33
~-Q. 2877 Q. 2254 -1.28
= 3 R-sq = &&. Q% R-sg(ady) = 23. 9%

Analysis of Variance

QT e repression eguation is

SC0URCE DF sS8 MS
Xegression 1 E4. 44 €4, 44
Er‘r*._.r‘ 1 39- 56 39. 56
!Total = 1@4, Q@
Uriusual Observaticons
! lbs. C4 Ci1 Fit Stdev.Fit Residual St. Resid
3 36. 2 8¢6. 22 85. 48 €.27 @, S& 1.2 X
‘X denctes arn obs. whose X value gives it large influerce.
MTE >
YTE ) regress cl 1 c5
1.8 regression eguation 1s
21 = 9.5 - @b, 111 CS
Predictor Coef Stdev t—ratio
Cornstant 35. 469 4,835z 13. &8
s -a. 11032 . 235102 -1.17
s = 6£.638 R-sq = S7.6&% R-sq(adyjy) = 15. 3%
Inalysis of Variance
S0URCE DF SS mMS
S lepression 1 59.93 9. 33
VErrene 1 44,07 44, Q7
fotail = 104, Q@
jJnusual Observations
Obe. CS C1 Fit Stdev.Fa1t Residgual St. Resad
1.22 X

] 3 8as. e 8¢€. v 85. 65 &.63 a. 31
X dernctes arn obs. whose X value gives 1t large influernce.

MTRE )




COMBINED PAVEMENTS

GREATER THAN 3 INCHES OF AC
ON
ANY BASE




< OMpiINgy /P AP

1
PNTRY 93 &7
A 91 31
JATAY end
11 ROWS RERAD
MTR ) regress cl 1 c&

i
i
i
1
H

!Fhe regression eqguation is
Ci = 89.9 - 2.313 Cc&

iredictonr Coef Stdev t-ratia
Lonstant 83.33% 5. 288 17. €8
ZZ -a. 3131 2. 284¢ -1.1@
;= 8.9316 R-sq = 11.93% R-sg(adj) = &.1%

nalysis of Variance

SOURCE DF Ss Ms
Regression 1 6. 24 [E. 24
R atatvie E] 715. 40 735, 43
Tetal 12 811.64

MTE >

YTE ) let ci=ciw#xl.S
TR > regress cl 1 o3

The regression ecuatior 1s
1= 87.5 - Q.34 C3

Sredictor Coef Stdev t-ratio
Tormstant 87.516 4.635 18, &6
f3 -, Q34Q1 Q. 25560 - 63
s = 3,338 R~sa = 4.3% R—sc(ady) = Q. Q%

<

malysis of Variarnce

; "OURCE DF SS .o
! iegressiorn 1 Za.5i o6 5l
o ) 77712 86. 245
ot el i bBlie.te

:

o=

W




i
4

) let oascowks
>orearess Cio1 O

PO

TMe represslon ecdation s
1= BE.1 o~ Bowbzrz Co

e ot o Loet ~.aev t-ratic
- IME ANt 86. dLL L, 64 Za. 18
LA -, Gde Lo e Q9915 -, =7
=T, Al N—sc = b, B% R—sc(ad)) = Q. @%
Mt VSIS L7 St ianoe
e e N DF =15 mMS
CEL.r gn oo LT 1 . 7 €. 7&
IERERTS 3 84, 9z 89. 44
SlAs 1@ 8il1.%4
MR
.

TH) remress ol 1 ocb

! “he repressiarn ecuation 18
= BL. I o+ Q.02 CS

srvedioltor Croef Stdev t-ratic
et ant 85.177 3. 361 21.51
L Q. 2QAARA3 2. 221735 v, o

= . 436 R-sag = Q. Q% R-sg(ady)) = @.@2%

~“malysis of Variarnce

JUJRCE DF SS mS

Hegress.oon 1 Q, 20 2. o

Speecen 9 811.64 2. 18

{otal 1@ 811.64

Jrasual Observations

g‘os. cs c1 Fi1t Stdev.Fit Residual St.Resad
11 5351 91. 2@ 8s. 13 7. 44 5. 81 7. 398 X

i+ dernctes an obs. whose X value gives 1t larpe influerce.

| TR




COMANED 7 D AL JARY
we P

. “~TA) 91 1
' rA) 89 S

| JATAY end
' 3 ROWS REARD
! MTE > regress cl 1 c&

he regression equatiorn 1s
Ci = 96.5 - 1.1@& Cz

' redictor Croef Stdev t-ratic
Constant 2€. 519 . 4938 38. 64
sz -1.1@&17 Q. 1814 -6. 07
3 = 3.38:z R-sg = 84.Q% R-sq(adj) = 81. 8%

nalysis of Variarnce

SOURCE DF SSs mS
Regressian 1 S584. 38 S584. 38
Irror 7 111. &z 1S. 86
fetal =} €96. v

MTE >

mMTE ) let clZ=ca#*#%*1.95
1TR > regress ¢l 1 3

The regression eguation is
S1 = 95.@ - @.244 CE

Predictor Coef Stdev t-ratic
—onstant 5. dz& . 136 43. &8
) —-Q. 4427 . 23837 -6. 36
e = 32.831 R-sa = 85.&% R-sag(ad)) = 83. 1%

nalysis of Variance

, SOURCE DF SS MS
i legression 1 533. &7 593. 27
Erroe 7 102,73 14. 68
fotal 8 £36. a2
g8 >




Aok N

"

let c4=conx
regress cl 1 c4 .

MTE >
)

The regression equation is

Cl = 34,0 - &, 2544 C4h
ipredictor Coef
Constant 3.933

"4 -, BS4443
‘5 = 3.813 R-sq = 83.
(Hnalysis of Variarce
SOURCE DF
Regressicon 1 SESE
CError 7 1e1.
Tatal 8 SELE
MTE >
MTE ) regress cl 1 ¢S

Tne regressior equation 1s

C1 = 33.1 - .01&1 CS
Dredictor Coef
Constant 25.139

S -2, 212085

s = 3.9318 R-sa = 84,
Analvsis of Variance
SOURCE DF
Regressiaon 1 S88.
Errar 7 127.
Total 8 €£36€.

" Urnusual Observaticns

Ct
lo2. aa

Obs. C5S
1 vy

R derctes an obs.

mMTER >

Stdev
2. a55

2. Q08515

4%

SS
o4
76
a2

Stdev
z. 11
2. 22135

6%

SS
SE
44
b

Fit
B33, 14

with a large st.

t-ratic
435,74
-6.39

83.

Y

R-sg(adj) = %

mMs
S94. 24
14. 54

t—-ratic
46. 31

I -€.19

R—-sqg (ad}) 8c. 4%

-88.

15.

[
wuam

Residual
€. 86

Stdev.Fit
c. Q1

resid.

St. Resid
2. 4R




Includes: \

Notes:

WORLD WAR TWO
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

cl represents the dependent variable PCI.

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.




wwi L

2 regression eguation is
21 = 191 - 1.28 Ca,
Predictor Coef Stdev t—ratic
Sonstant 10@. 83 1@, w2 1@a. @8
‘e ~-1.@8z@ Q. 2313 ~4. 68
3 = 10,23 R-sq = 7@. 3% R-sqlad)) = £7.6%
nalysis of Variarce
SOURCE DF =1 MS
legression 1 Zae2e. 8 ZEZ6. &
Ervor El 915.93 121.8
Total la 3142, 2
drivsual Observations
Nhe, ce C1 Fit Stdev.Fit Residual St.Resid
1 .2 10@. 22 12@.83 14, 2@ —&. 83 -R. 63 X
1@ 43, 77. @& 54,31 3.7 o2. 69 . 36R
cenctes an obs. with a large st. resid.
denotes an obs. whose X value gives 1t large influerce.
MTE >
"Ne regression equaticom 1S
Tl o= 121 - Q.16@ C3
~“redictor Coef Stdev t-ratic
Comstant 12@. 621 3. 732 12, 34
z —-a&. 15982 &. azZ332 -4.79
e = 3,33 R-so = 71.8% R-sqlad)) = 68.7%
malysis of Variarce
-SOURZE DF ss mMS
{enreseion 1 o256, @ 256, @
R ok oluld 3 88&e. & 98.5
Total 1@ 3142,
Inmusaal Observations
Noe. C= C1 Fit Stdev.Fit Residual St.Resid
1 Q@ 1@, o 1@, 6@ 9.73 2. 60 -@.31 X
1@ 8 77.ae 55. 5 3. Q@ Jl.46 . &7R
) leriotes ar obe. with a jarge st. resid.
iy derctes ar cbs. whose X value gives it larpge influerce.

TR >




Tne regression equation

Cl = 100 - @.2z34 C4
iddictor Coef
Lanstant 33,973
C4 -, Q22284
s = 39.8795 R—sqQ =
Arnalysis of Variance
SOURCE DF
Repgression 1 =y
Errore 2
Total 1& 3
Uriusual UObservations
Obs. C4 C1
1 & 1. ag
1@ 1843 77.2&
S denctes an obs. with
Y derncotes an obs. whosge

MTR >

* regrescion ecuation

L. = F59.Q - @.QA2Z3 CS
Oredictor Cref
_onstant 38. 39&
) ~&.QAIZ214
z = 9,937 R-sag =

inalysis of Variarnce

SOURCE DF
Hegression 1 z
oo 5

Total 1@ 3
i drnusual Observations
ibs. CsS C1

1 Q 1@, 2@

1@ 12125 77. Q@
R dernotes arn obs. with
x dernctes an obs. whose

~TE »

1e

Stdev
3. 544
@. 22485

t

72, 1%

- M [
[aERN B
m~ b
moomon

Fit Stdev.Fit Residual 8t. Resid
99. 937 3. 54 0.3 2. &1 X
S6.74 2. 28 Rag v PR . 1SR
a large st. recsid.
X value gives it large influerce.
1s
Stdev t—ratio
S, 431 2. S
. aad7a33 -4.78
71.7% R-sa(adj) = €8. 6%
S8 mS
Z53.6 Z253.6
888. & 2e.7
142, =
Fit Stdev.Fit Recsidual St. Recsid
33. Q@ 3. 43 i. 0@ Q. 3
57.88 3. 01 19.1& Z.BER
a larpge st. res:’.
X value gives 1t large influerce.

R~sa(ady)

~ratio
14, 47
-4, 82




WASHINGTON

AC OVERLAY
PAVEMENTS

Includes: Regression Equations
R-squared (Confidence associated with the regression model)
t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)
s or SEE (Estimate error factor - lower values are better)

Notes: c1 represents the dependent variable PCI.
c2 represents the independent variable AGE.
c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with ¢6 and c7 are raised to the 3 and 3.5 powers.




TTTAY 92 1
fA) 83 4
DATA) end

25 ROWS READ

;The regressi
Ct = 93.& -

Predictaor
Comstant

-~ =
2

s = 1@.@1
Analysis of

S0OURCE
Yegression
o

Total

MTER )

DHTAY 3B 2
DRTRY B3 4
2A7AY ernd

.MTE ) regress cl 1 c&

on equation is
1.23 Cz
Coef Stdev t-ratic
33.c48 4.47€ . 83
~1. 2383 2. 2371 -3. 1@

R-sa = &3.5% R-sa(ad)) = &6. 4%

Variarce

18 ROWS REAQD
MTE > regress ci 1 c&

"he regression eaguation is

L = 94,8 -

“redictor
Covstant

Lo

e = €.837

oy

DF SS mMS
1 BEZ. 4 363, 4
=3 =325, 3 102, 3
4 IZED. 4
1.8 C&
Coef Stdev t-ratio
B4, 822 3. 544 £6. 7%
~1. 8635 Q. 3342 -5.58

R-sa = 66.@% R-sa(adj) = &£3.9%

Snalvsis of Variarce

SOURCE
Regressicon
Ervyan
Tztal

2
~

DF S5 ms

1 1453. 1 1453, 1
16 748. 0 46,7
17 ZZal. 1

WA AL Vi




» ERROR # COMPLETION OF COMPUTATION

let c3=co#**1.5
regress cl 1 c3

MTE >
CYTER )

v € regressiorn equation is
21 = 9a.7 - @.421 C3

IMODSSIERLE

Predictor Coef Stdev t-ratio
[ Zanstant 9@, 728 3. 138 &8. 9z
I3 -Q. 42081 R.028214 ~S. 12
3 = 7,218 R-sa = &Z. 1% R-sqg(ady) = 593, 8%
Analysie of Variarnce
SGURCE DF SS Ms
Renression 1 1367.5S 367.5
Error 1& 833.7 o2 1
“otal 17 2Ze1.1
“"TR >
"MTE > let c4=coxxZ
MTE ) regress cl 1 c4
The regressicon equaticorn is
L= 8B.% - @.2282 Co
Crediotor Cuef Stdev t-ratia
lcmstant 88. 245 3.011 3. 31
T4 -2, 03823 Q. 22135 4,53
« = 7.7Q% R~sa = S6.8% R-sq(ad)) = S4, 1%
“Analysis of Variarce
j 3DURCE DF SS MS
' Regression 1 1251. 32 =S1.3
Erspore 16 9495, 3 S9. 4
;Total 17 cedi.t
émTE )

sk




‘WTB ) regress cl ! cS

The repression eguation is
swl = 86.5 - Q.@a23@ €S

) ddictor Coef Stdev t-ratio
i Constant B86. 4602 2. 9673 9. 13
ot -, dZ2I378 2. QRSERS -4,12
‘5 = 8.193 R-sa = 51.&% R-sq(ad)) = 48. 3%
;Qnalysis of Variance
| source DF S5 MS
‘Remression 1 11&7. @ 11&7.@
CEreor 16 1274, 1 67.1
Total 17 ZSRl. 1
Uriusual Observations
dbs. () Ci Fit Stdev.Fit Residual St.Resid
16 1132 72, a@ 539. 28 4,83 1@, 9z 1.65 X

X denctes an obs. whose X value gives it large influerce.

MTH >




?———— - —re e e .

wA Aeol Wfot

NATAY 9

. Ay 83
;| DATAY erd
: 19 ROWS READ

wonis

MTE > regress cl 1 c&

'The regression equation 1s
Ci = 395.9 - 1.96 C&

P oredictor Coef Stdev t-ratio
Zonstant 95.9219 3. 236 3. 99
cz -1.9355¢6 2. 2993 —~€. S5
5 = 6.726 R-sq = 71. 4% R—-sgtady) = £3.8%

Inalys:s of Variarnce

SOURCE DF SS mMs
regression 1 1323. 95 1923, 5
il"l"‘u:nr’ 17 769. 1 4=.. l::-l

Total 18 262, €

mMTE »

TR ) let cI=-coxxl1.5

MTE > regress cl 1 c3

"he regressicon equation 1s
CZ1 = 3&.& + B.453 C2

Sredictor Coef Stdev t-ratic
Zonstant [z, SR 2.910 31. €8
LZ Q. 453522 a.a78z7 S.79
s = 7.302 R-sa = €6.4% R—sa(ad)) = €4. 4%
viralysils of Variance

SOURCE DF =3 ms
“enressilomn 1 1786.7 178€6.7
Erres 17 BRE. 2 S3.3
Total 18 ZEB3E. 6

MTE )

|




—

St. Resid
1.74 X

,‘ ’
% STE ) let c4s=cIxd
i i) regress cl 1 c4
: fhe regression eauaticon 19
; Ci = 89.8 - @.1@7 C4
' Jreadictor Coef Stdev t-=ratic
‘ Comstant as, saz . 887 31.11
4 -Q. 12684 2. ac1a4 -5. 128
5 = 7.933 R-so = 6@. 3% R-sg(adj) = 57.3%
malysis of Variance
SOURCE DF 58 Ms
egression 1 16, 9 1ezE.9
rror 17 1Q€3.7 2.9
Tetal 18 ZE3E. 6
% vTE )
;
? i) regress ci 1 cE
, 2 repressi1on equation 1%
.1 = 88.@ ~ d.@z5& U5
Teegroctor Coef Stdev t-ratio
Lovnstant 88,1231 c. 305 3. 31
-2 -¢.xa523e Q. DTE38 ~4, 48
ao= 8.527 F-sg = S4.1% R—-sq(ad)) = S1. 4%
inalvsis of Variance
»0OURCE DF ss ms
renressior 1 1456.5 145€6.5
{PRALA=TS 17 1236. 1 7.7
Catal 18 EE3E. €
':musual Observations
DS ce C1 Fit Stdev.Fit Residual
17 113 7Q. o S7.937 4.97 12, @23
denctes an obs. whose X value gives 1t large influernce.
TR )
!
|




Includes:

Notes:

OREGON

AC OVERLAY
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

c1 represents the dependent variable PCI.

c2 represents the independent variable AGE.

3, ¢4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.




fpaTpy 91 1
AY 83 S
DATA) end

12 ROWS READ
MTE ) regress cl 1 c&

The regressiorn equation is
Cl = 92.4 - 1.17 C&

Predictor Coef Stdev t-ratic
Constant 9. 423 3.712 =4, 85
ce ~1., 1664 Q. 4786 ~Z. 44
e = €.986 R-sg = 35.1% R-sgady) = 29, 2%

Arnalysis of Variance

E0URCE DF S5
Regression 1 =83. 3@
Ireoes 11 S36. 87
Taotal iz 8z6.77
MTE >

TR > let cli=co#*1.%5
MTR ) reoress ci 1 c3

The regression eauaticorn is
21 = 9@.2 - @.281 C3

Predictor Cef
Comstant 9. 187

MO . 2886
s = 7.3Q4 R-sg = &9. Q0%

Inalysis of Variance

; S0URCE DF SSs

{ Yegression 1 £39. 88
Error 11 S8€6. 839
Tetal 1e 8z26.77

f

4 g )

RSN

ms

289, 9@

48, 81
Stdev t-ratio
3. &89 2748
&. 1384 -, 1

R—salad3y) = Z&. 6%

mMs
z33. 88
53. 38

- Lo ol




“"TE ) regress cl 1

The regressicorn equat

ch

107 1%

‘ Cl = 88.9 - @.Q2631 C4
: -, edictor Coef
' Constant &8. 851
. C4 -2. 6314
s = 7.551 R-sq

Analysis of Variarnce

S0URCE DF
Regression

Errore 11
Total 1z

Urnusual Observations
dps. Cs4
3 136 8z.

1 dermxtes arn obs.

MTHE )
*TE > regress cl 1 c
2 regressiorn equat
-1 = 88.@& - a.2171 C
“redictor Coef
Zonstant 87.353
cS -, @171
s = 7.7493 R-sqg

drialysis of Variarnce

SOURCE DF
; Regression 1
i Zrrar 11
fotail 1c

iUnusual Observations

! =
: Ubs. cS
Z 723 8.
?
x denctes arn obs. wh

MTH D

~——, -

Ci1

whose X value gives

Stdev t-ratio
3. 254 9. 03
Q. AZEIE -1.87
= 4. 1% R-sqtady) = 17.&8%

SS ms
199. 55 199.55
ec7. 22 57. @
8ce. 77

Residual
7. 70

Fit Stdev.Fit

Q@ 75. 3@ S. 44

1t large infliuernce.

5

10N 1S
S
Stdev t—ratic
Z. 328 3. &4
2.Q10293 -1.66
= Z@. 1% R—-sg(ad)) = 1. 8%
SS ms
166. 23 166. 23
eV, 54 e, 25
8ze.77

C1 Fit Stdev.Fit Residual St
e 75, 40 S. 99 7.6Q
vse X value gaives 1t large i1nfluerce.

5t.

Resid
1.47 X

. Resad

1.55



—

CTTTAY 91 1

1

fAY 8% O
JATA) end
11 ROWS RERD
MTE > regress cl 1 c&

The regression equation is
Cl = 94,7 - 1.79 C&

“redictor Coef Stdev t-ratic
Constant 94,727 S. 701 oS, 6
Y —-1.732z2 2. S5E7 -Z. 22
s = 6.3026 R-sg = S3.5% R-sg(ada) = 48, 3%

malysis of Variarce

S0OURCE DF S8 mMs
egressilon 1 437. 64 437. 64
Ireore 3 8. 3@ c. 32
Tatal 1@ 818. 55

MTHR >

TTHE ) let cI=cex#1.9
MTE ) regress cl 1 3

ress 1o eaguation 1s
.S - 2,507 CZ

‘vedictoe Coef Stdev t-ratic
laristant P&, 482 S. 43 =8. 5z
T3 —-. Sveé ¢, 1645 -3.08
= = 6.65S R-sc = S51.3% R-sq (ady) = 45.

analysis of Varisance

SOURCE DF SS mMS
“enression 1 L0, Q2 4z, 22
o 9 398. 55 44,58
Total 1@ 818.55

mTR )

3

%

Ok A



MTER ) let c4=clx**Z
3 ) regress cl 1 c4

The regressicon equation is

i = %81.1 -

DOredictor
CCaonstant
4

s = 6€.799
“malysis of
SOURCE
Hegression

8 2 aled)

Total

MmTEH >

Q. 146 C4
Coef
91. 084
—-Q. 14533 Q.
R-sqg = 43.2%
Variarice
DF 55
1 4@z, 51
9 416. 04
1@ 818.55

™MTE ) let cS=co*#*Z.5
MTE ) repress cl 1 cS

The regressiorn equaticon 1s

C1 = 9&.1 -

Sredactor
Constant

. 2423 CS

Coef
9. 115

-2, d4ce7 @.

R-sq = 47.1%

Cdralysis of Variance

SOURCE
Regressior
Errar

Total

DF SS
1 385. 40
9 433.15

i@ 818.55

Stdev t—-ratic
. 9236 3Q. 4@
4945 -=. 95

R-sq(adj) = 43.5%

ms

4. 51

46. 23
Stdev t-ratioc
c. 8502 31l. 62
1434 -2. 83

R—sq(adj) = 41.&%

ms
385. 4@
48. 13




iy

Includes:

Notes:

COMBINED

AC OVERLAY
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

c1 represents the dependent variable PCIL.

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with ¢6 and ¢7 are raised to the 3 and 3.5 powers.




2 regression eaguation 1s
Cit = %@2.8 - 1.@&3 C&

Predictor Coef Stdev t-ratic
Coanstant 32, 837 3. 437 o6. S
] -1. 0284 @, 3247 -3.17
s = 9,332 R-sqQ = Z3.3% R—-sq(adj) = &1.@%

Analysis of Variance

SOURCE DF SS mMS

Regression 1 873.69 873.69

Evrror 23 £873.91 a7. a3

Total 34 3747. 60

Uriusual Observations

Ibs., ce C1 Fit Stdev.Fit Residual
= 13.@ 3€. 20 77.47 1.937 18.53
13 13.@ 8. a2 77.47 1.97 -19. 47
Z1 13.@ S3. 22 77.47 1.937 —-18. 47

R dernctes an abs. with a large st. res:id.
MTER »

he regresslon equatiorn 1S
Z1 = 88.4 - w.z2& CE

Jredictor Coef Stdev t-ratic
Caonstant 88. 394 . 941 3. 6
3 -Q. 22537 @.a7732"9 -c. 92
s 3. 5@ R-sq = Z@0.5% R—-so(ad)) = 18. 1%
Arialysi1s of Variance
SOURCE DF $S MS
Regressioan 1 7E8. 43 7€3. 43

P Erroe 33 &978.17 . 25

‘Total 4 2747, €0

Urimisual Observations

Jos. Cca C1 Fit Stdev.Fit Residual
19 46. 3 58, 22 77. 82 1,98 -19. 82
=1 46,3 S3. 77. 8@ 1.28 -18. 8@

R dernctes arn cobs. with a large st. resid.

£ )

St. Resid
&.a3R

—-Z. 13R

St. Resaic
-Z.13R

—-&. azR

AC oL



Tne regressiorn eauation is
T = B86.9 - @1.Q@513 C4

redictenr Coef Stdev t—-ratia
, Conmstant 8€.317 2. 684 3. 38
i Z4 -2.45131 a.a1913 ~-Z.68
|
i s = 3.656 K-sq = 17.9% R-sqtady) = 15. 4%

Inalys:is of Variarice
Yy

SOURCE DF sSs mMSs
Nenressi1orn 1 €7d. 34 &70. 34
Rt At 33 3Q7&. 66 3. 23
“otal 24 3747.60

thusual Observations

Jos. C Ci Fit Stdev.Fit Residual St. Resid
19 163 58. a2 78. 25 1.937 -2, 25 -2.14R
=1 163 S53. 2@ 78.25 1.97 -19. 25 —Z. B4R

F denctes arn obs. with a large st. resid.

\1"'E( >

‘he repression ecuation is
21 = 85,72 - @.2117 C5

“redictor Coef Stdev t-ratic
_anstant 8S.873 2. 9521 34. 06
e -, Q11742 Q. 2D4T7T7E ~Z. 46
= = 3.737 R—-sq = 15.9% R-sqtadj) = 1&. 9%

Analysis of Variarice

SOURCE DF SS ms

Regressian 1 573. 37 S79. 97

EEal ety 23 2167.63 235. 939

Total 4 2747. 60

Jriusual Observations

Shs. CoS Ci1 Fit Stdev.Fit Residual St. Resid
7 119& 8z. Q¥ 71.88 4. 14 11,12 1.28 X
13 €3 58. QR 78. 7 1.94 -20. 72 -Z. 1&6R
&1 623 59. 20 78, 7% 1.94 -19.72 —2. ASR
=3 119& 7. Q@ 71.88 4,14 -1.88 -@2.&1 X

NTINUE?




ACOL  CoMEINEs
] w/o Hie

|

~¥TH ) regress cl 1 o

:The regression eaquation is
-1 = 94.9 - 1.86 C&

43redictor Ccef Stdev t-ratio
lomstant 84,921 2. 354 4. 33
; ey -1. 8609 &. ZS3k -7. 36
; Is = 6.47@ R-sq = EE.7% R-sq(ad)) = 65. 5%

!

Analysis of Variance

3

SOURCE DF SS N
’ Repressior 1 Z264. 7 2264, 7
\ Ireore &7 1130. 3 41.9
‘atal =8 3395. 1
' trinsual Observations
| P ihg, cz Ci Fit Stdev.Fit Residual St. Resid
: 13 13. 58. 2@ 7@0.73 1.74 -12.73 ~2. Q4R

« denctes arnn obs. with a large st. resid.

MTE )

~TH > regress cl 1 c3

"he regression eguation is
1 = 91.23 - &.438 C2

! ‘redictor Coef Stdev t-ratic
' Coarnstant 31. 32& Z.076 43,99
T3 -Q. 43759 2. 26338 —€. 84
s = &.7832 R-sgq = &2. 4% R—sg(ady) = E€2. 1%
tnalysis of Variance
_SOURCE DF =12 mMS
i tegression 1 Z1S&. €6 21528. 6
P reeore =7 1242. 3 46.2
Tatal =8 2323S.@
irusual Observations
JAos, cC3 C1 Fit Stdev.Fit Residual St.Resid
17 7.1 7Q@. @ 6. €5 2.1 9,35 1,95 X

A denotes an obs. whose X value gives it large influerce.

‘ g )
I

1




>

MTE > regress cl 1 c4

The regression eguatic

Cl = 895.1 - @&.125 C4
2dictor Coef

Constant 835.113

4 —Q. 124390

s = 7.21& R-sq =

Analysis of Variarce

SOURCE DF
Reoression 1
Ererore &7
Total z8

Uriusual Observations

ios. Cao Ci1
17 =83 7d. Q@
1 denctes an abs. whos

MTER >

*TE ) regress ¢l 1 S

———

rno 14
Stdev t-ratic
1,987 44,85
. 21636 ~6.19
S8. 6% k—-sqladj) = 57. 1%
S5 MS
199a.7 193@.7
144, 3 SZ.
Z395. @
Fit Stdev.Fit Residual St.Resid
S58. 8¢ I. 68 11. 2@ i.81 X
e X value gives 1t larpge 1vmfluence.

2 regression ecuatiorn Ls
U1 = 87.6 - Q.@5252 CY
Sredictor =T-24 Stdev t-ratiow
Larnetant 87.957 1. 363 44, 6%
- ~d. e 186 D, Q453 -b. 58
s = 7.606 R-sc = 5. 4% R—sG(adir) = S1.7%

Arnasvele Of Variarce

SIURCE L~
Renression It
St o7
Toted Ry}

cruSua. Lhservet ions

a2 - (Y

T e

.t 1loe

DS .

LoLenutes an

YThR O

WIISe A ve.u® Cilives 1t laroe

xesidual
12. 45

inf luence.

St.

Resid
1.96 X




.

Includes:

Notes:

| —_— = =

WASHINGTON

BITUMINOUS SURFACE TREATMENT
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

¢l represents the dependent variable PCI.

¢2 represents the independent variable AGE.

c3, c4, 5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.




TAY 98 1
;- -TARY 395 4
DATAY end

7 RDOWS RERD

MTE » regress cl 1 o

: The regression equation is

Cl = 126 - 4.13 Cc&

gﬂredictor Coef
Cormstant 12%. 781
{DE -4, 130
s = 8,129 R-sa

Analysis of Variarnce

SOURCE DF
Regression i
Zrronr S
Total €&
MTHR )

“THE ) let ci=cc**1.9

M1TE > repress cl1 1 c3

The regression equation is

120 =121 - t1.a7 C3
Iredictor Coef
: Tonstant 1@1. 262

%“3 -1.@7143

is = 4,31@ R-sq
Analysis of Variance

§3ouncs DF

" Tegressicon 1
Ervror S

i Total &

MTE )

- )

@

= 96. 7%

w/A

Stdev t—ratio
4,661 2. 7@
A, 3832 -7.26

R—-sa(adj) = 83. 1%

ms

3275, 3

€5.7
Stdev t-ratioc
Z.S7 4. 39
. 283213 —-12. &

R-sqg (ady) = 96&. Q0%

mS

W
}
o
W

=

=T UrrFee
Fotfeon




—— —

T MTE ) let c4=cI#**l

e

%) regress cl 1 C4

The regression equaticon 1s
Ct = 98.6 — @.278 C4

Sredictor Ccoef Stdev t-ratia
Constant 98. 647 1. 488 €6. 32
4 -@Q.z78=z Q. 21446 -19. 24
s = 3.@99 R-sa = 398.7% R—sq (adj) = 98. 4%

fralysis of Variance

SOURCE DF S8 MS
Regression 1 3556. 0 ZS5€. @
Errore S 48. 0 9.6
ratal & 604, 2

MTE

* ) regress ci1 1 5

The regression eguation 1s
21 o= 87.@ ~ @a.@723 CS

Bredictor Coef Stdev t-ratic
Constant 396. 384 1.210 8. 16
7T -. 172257 Q.e2z16Q -2z, 87
s = Z.613 R-sq = 3993. 1% R-sg(adj) = 98. 3%

f~nalys:s of Variance

S0URCE DF SS ms

legression 1 3569. 9 35€9. 9

Error S 34.1 £.8

Total (= IeR04,. @

Urnusual Observations

Obs. CS C1 Fit Stdev.Fit Residual St.Resid
4 16 31. 022 95. 858 1.18¢& -4.8%8 -Z. 28R

R dernctes arn cobs. with a large st. resid.

MTE >




R derictes an obs. with a larpe st. resid.

MTE > let cE=c#x3
¥ ) regress c1l 1 c6€

The regressiaon eguaticorn is
C1 = 35.8 -~ @.0187 C&

Predictor Coef Stdev t—ratic
Caoanstant 35. 826 1. 445 e6. 33
C& -Q2.218739 2. Q21204 -18. €67
s = 3.1593 R-sg = 98. &% R-sq(ady) = 38. 3%

Analysis of Variarnce

SJOURCE DF SSs ms
Regression 1 3SSE. @ 3S53. 0
Erraon = S1.@ 1@, 2
Total 3 IEQ4,. 2

MTE >




}"'TQ) 73 1
A 68 4
lDQTQ) end
11 ROWS READ

MTE ) regress cl 1 cZ

i

T
C1 = 87.8 - 6.30 C&

“redictor Coef
Constant 87.756
oE -6. 32@
5 = 1@.12 R-sn

Iralysis of Variance

SOURCE DF
Regression 1
CIrrore 3
fatal 1@
MTE )

"TE ) let cl3=ciwxl.S
1TE ) regress cl 1 3

he regressicon equation is

72, 6%

SS
216l 3
9zE. 4
3138.7

The regression equation is

1 = 81.93 - .45 C3

Trecictor Coef
i_onetant 8..934
iz ~Z. 45327

R-sq

ga = 1.1

Analysis of Variarnce

! 30URCE DF
~egression i
CErrare 9
‘retal 12
‘wra )

€4. E%

Stdev t-ratioc
S. 851 15, 2
1,484 -4, 65

R~sqladj) = &7.3%

ms

ZE16. 3

1Rz, 5
Stdev t-ratic
S. 448 15. 24
@, e -4, QS

R-sg(ad3) = €R.6%

m
Ll

n m

bJp
0 »

wa 5T LewWlE

R a2




[N

—

MTE ) regress ©1 1 c4

The regression equation 1s
-t = 78.9 — @a.921 C4

redictor Coef Stdev t—ratio
Constant 78. 867 S. 227 15. @3
4 -, D213 Q. 2477 -3.7&
s = 11.7& R-sq = 6. 6% R-sqg tadj) = S&. &%

Analysis of Variance

SOURCE DF SS mMs
Repression 1 1901.7 19@1.7
Zrror & 1237. @ 137.4
lotal 1@ 2138.7

Irusual Observations

Jbs. C4 Ci1 Fi1t Stdev.Fit Residual St. Resid
1 Q.2 1@, 2@ 78.87 S.23 c1.13 Z.21R

R derwmtes an obs. with a larpe st. resaid.

MTE )

2 > regress cl 1 ¢S5

The regression eguaticon 1s

1= 7701 - @d.357 CS

Oredictor Cref Stdev t-ratic
Cornstant 77. Q63 S. 122 15. 11

1) -2. 2569 2. 1214 -3.5&

= = 1&.1& R-sg = S7.9% R-sg(ad)) = S53.3%

Analysis of Variarnce

i vouRC DF SS MS
eCresslion 1 1817.7 1817.7
E o 3 1321.@ 146.8

Total 1 2138.7

Jrinsual Observations

Obhes, cCo C1 Fit Stdev.Fit Residual St. Resid
1 Q. 12Q. 2R 77.@7 5. 1@ &e. 92 Z.29R

= derotes ar obs. with a large st. resid.

MTE D




Aot

Includes:

Notes:

OREGON

BITUMINOUS SURFACE TREATMENT
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

cl represents the dependent variable PCL

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c¢7 are raised to the 3 and 3.5 powers.




"DATRY BR B
DATAY 77 1=
DATAY end
2 ROWS READ

< it

30

regress cl

1 c=

The regressicon eguation is

Ci 99. &

. a2 Ce

Predictor Coef
Comstant 99. 2R
cz —-2. QR0
s = 3.74Z& R-sa
Inalysis of Variarnce
SOURCE DF
Regression 1
Ieror 1
“otal z
MTE >
1TE > plot cl c&
- *

38. &+
C1 -

1. @+

84, 0+

77.0+

Fr———————— +
Q. Z.95

“TH )

Stdev t-ratic
3. 686 27. 46
. 4232 —4. 62
= 95. 5% R-sg(ad)) = 91l. Q%
S8 ms
&38. 67 298. 67
14. Q@ 14. @2
31&.67
*
————————— e e
S.0 7.5 12, @




Includes:

Notes:

COMBINED

BITUMINOUS SURFACE TREATMENT
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the inu.pendent variable)
(Higher values better - typically >4)

s or SEE (Estimate error factor - lower values are better)

c1 represents the dependent variable PCI.

c2 represents the independent variable AGE.

c3, c4, ¢S5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.




51 COMBNES

- Tet(ie

MTR ) regress cl 1 cf

The regression equation 1s
1 = 125 - Z.ez Ce

Fredictor Coef Stdev t-ratia
Constant 125, 236 S. 944 19. @1
o -3. 622@ 2. 6513 -5. 56
s = 9.768 R-sq = B81.5% R-sq(adj) = 78. 3%

fAnalysie of Variance

SOQURCE DF S5 ms

Regression 1 o35, 3 cP50. 3

8 b all 7 667.9 S.4

Toatal 8 2618. &

Liriusual Observations

bs. ce Ci Fit Stdev.Fit Residual St.Resid
z 15.@ Z4. 20 S1.@7 €.21 -17.@7 ~Z. cER

< derztes an obs. with a large st. resid.

MTR )

‘he regression eauation 1s
~1o= 1@l - @.33€6 C3

SJredictor Coef Stdev t—ratioc
Lornstant 11, 324 3.9c21 =5. 84
S -Q. 9560 Q. 1234 -7.17
= = 7.874 R—sq = 868.a% R~sq(adj) = B86E. 3%

anal ySs1s of Vari1arnce

" 50URCE DF S5 mMsS
Regressiarn 1 3184, = 3184, 2
T 7 434, @ 6.
g':tal 8 3618. 2
SWriusual Observations
Ins. cz2 Cit Fit Stdev.F1t Residual St.Resid
2 56.1 34. 0@ 45.793 5.5@ ~-11.79 -Z. 23R
3 41.6 77.Q@ 61.53 3.7 15.41 . 22R

F dernctes an obs. with a large st. resid.




Ter

‘ﬁTB > regress cl 1 c4

The regression eguation s
I:l = 98.7 - Q.253 C4
dictor Coef Stdev t—-ratic
j~omstant 298. 744 3.116 31.€9
24 -@. 25260 Q. az372 —-8. 5@
s = 6£.757 R-sg = 91.&% R-sg(ady) = 893. 9%
i
‘Analysis of Variance
{ POURCE DF 58 ms
tegression 1 3298. € ZE98. €
EY‘Pl:lr" 7 319- 6 45. 7
‘atal 8 2618. &
Jritsuual Observations
Obs. C4 Ci Fit Stdev.Fit Residual
3 144 77.2@ 2. 37 .12 14,63
R derctes arn obs. with a large st. resid.
"TER )
"TE ) regress cl 1 ¢
* regression eguation 1s
_. = 3.9 - @&.Q666 CS
‘redictor Coef Stdev t-ratio
onstant 96. 323 Z.7@5 35. 83
ST —Q. QEEST7 Q. 207435 -9. 38
= £.172 R—sq = 92.6% R-sq(ad3) = 91, &%
Orialysis of Variarnce
5O0URCE DF 8S ms
Regression 1 2351.7 3351.7
B At el iy 7 Z66.95 38.1
atal a8 3618. &
irmsual Observations
" ibs. CsS Ci1 Fit Stdev.Fit Residual
3 433 77.@ €3.72 c. 72 13. 28
1 derctes an obs. with a larpge st. resid.

MTE )

St. Resid
Z.44R

St. Resid
Z.4QR




“hne regressiorn eguatilion 1s
1 = 35.5 -~ @.@175 Ce

2dictor Coef Stdev t~ratic
—~-mnstant 5.89 . 528 7. 8a
LB -, 017478 A, d2 182 -9.71
s = 5.3977 R-sg = 393.1% R-sgladj) = 32, 1%

Analysis of Variance

>0URCE DF 51 Ms
‘egression 1 3368.1 3368. 1
Crroye 7 zoe. 1 35.7
Total & 3618. 2

Jdrinsual Observaticons

ine, Ce C1 Fit Stdev.Fit Residual St. Resid
3 3375 34,00 3E. 56 4.34 —Z. 96 ~2.76 X
3 1728 77.Qa £5. 35 .53 11. &5 Z. 15R
v denctes an obs. with a large st. resid.
* derctes arn obs. whose X value gives it large influernce.
MTE
YT reoress il 1 7
S yregression eguation 1s
= T4, 4 —~ Q.Q0457 (7
“regilotar Coef Stdev t-ratia
Luvist ant 4, 445 e 437 37. 8z
T -, Q45631 Q. Q4781 -3. 86
= 6.066 R-sa = 3&.3% R-sa(ad)j) = 91.9%
Frialvsis of Variarce
SOURCE DF SS MS
Regression 1 3362.6 3326Q.6
e 7 297.6 36.8
Total a 3618, &
Jriisual Observeatiorns
ibs. (e Ci Fit Stdev.fFi1it Residual St. Res1d
z L3071 4. 00 4.7 5.13 -2.72 -Q. 23 X
¢ denctes an opos. whose X value give it large i1vfluerce.

~TER O




l

!

|
.
o
-

TTTARY 731
fRY 68 4
DATAY end
11 ROWS READ
MTE > regress cl 1 c&

"he regression equation is
Ct = 87.8 - &.382 Cz

Iredictor Coef Stdev t-ratiac
Comstant 87.7%6 5. 851 15, a2
[CH -&. 0@ 1. 484 -4. 65
5 = 1@,12 R-sq = 7@.&% R—-sa(adj) = &7. 3%

nalysis of Variarce

SOURCE DF SS MS
Regression 1 TEl6. 3 Zz16. 3
Zrror 3 . 4 1z, 5
Tatal 1@ 2138.7

mMTER

MTE ) let cl=co#*wxl,

YTE > regress cl 1 3

The regression eouation is

Ct = 81.3 - .45 C3

Jredictor Coef Stdev t-ratic
Constant 81.334 S. 448 15. 24
zz . 453 Q. 662 -4.@%5
s = 11.1¢2 R-sq = &4.6% k—sg(ad)) = €@.€E%

nalysis of Variarce

SOURCE DF SS MS
legressicon 1 CAZE. 4 CRE. 4
o 9 111=. 3 123.6
Total 1@ 21328.7

et

€571 comraier LowaR-
Das Pefed




LRERE A S 7/ I'CHI == [ 4 4 wer

1TR >

"THE > regress cl 1 cS

The regression equation is

Ct = 78.9 — @a.321 C4

Predictor Ccoef Stdev t-ratio
istant 78. 867 S.&227 15. @9

e -Q. 9213 &. 2477 -3.7&

s = 11.7& R-sg = 6. &% R-sqtad3) = S&. 3%

Inalysis of Variance

SU_RCE DF 8S mMs

legression 1 13@1.7 19@1.7

Ireor 3 1237.@ 137.4

Tatal 12 z138.7

Jriusual Observations

Jbs. C4 C1 Fit Stdev.Fit Residual
1 Q.2 1@, ad 78.87 S.23 21.13

R derctes arn obs. with a large st. resid.

e regression equation is
Ci = 77.1 - @.357 CS
‘”vedxctor Coef Stdev t—ratic
Constant 77. Q63 5. 1Q2 15,11
rS ~-Q, 3563 Q. 1214 ~-3. 52
s = 12.1& R-sq = 57.3% R—-sg(ad)) = 53. 2%
4.na1ys1s of Variance
SOURCE DF SS mMs
‘egressi1om 1 1817.7 1817.7
ja at=le 9 1321.@ 146€.8
Total 1@ 2138.7
Yirusual Observations
Obs. cs Cci Fit Stdev.Fit Residual
1 . a 12@. @@ 77.@7 S.1@ 22. 33

]

".TB >

.

derictes an obs. with a large st. resid.

St.Resid
c. 1R

St. Resid
Z. @3R




' COoMBINED BST

\"TQ) aa 8
Ry 77 12

PQTQ) end
19 ROWS READ

MTE regress cl 1 o
he PEQPESSth equation is
€1 = ge.& - Z. s Cc&
B ~edictaor Coef Stdev t-ratio
—anstant 8z. &2¢ 7.233 11, 37
Ce -Z.a17a 2. 3877 2. @4
i = 18,42 R-saq = 19.7% R-sa(adj) = 15, 2%
hralysis of Variarnce

SQURCE DF SS ms
Renressiorn 1 1411. 5 1411. S
rror 17 9733.7 338.5
votal 18 7165. 2

{‘ L ]

‘'TE ) regress cl 1 c3

)

‘he regression equaticon 1s
-1 = 78.8 -~ @.424 (C3

tredlctur Coef Stdev t-ratic
onstant 78.7¢1 €.147 1. 81
3 -Q. 4937 . 2556 -1.93

= 18.59 R-sg = 18.@% R-sq(ad)) = 13.3%

rna1y51s of Variarce

o0URCE DF sS ms
Rearession 1 12893, 4 1289. 4

g rror 17 5875.7 345.6
‘otal i8 7165. &

irusual Observations
tbs. c3 C1 Fit Stdev.Fit Residual St.Resid

o8, 1 34, Q0 S, 28 11.26 -16.@8 -1.@9 X

denctes an obs. whose X value gives it large influernce.

>

s
[ -
|
l




l

i 'The regression equaticrn is
-l = 77.1 - @.128 C4

"TE ) regress cl 1 c4

} -, edictor Ccef Stdev t-ratic
. ‘iOhStaﬂt 77.2829 S5.615 13.73
' 4 -@. 186 Q. 6775 -1.89
i 35 = 18. 66 R-sq = 17.4% R—-sg(ad)j) = 12.6%

Aralysis of Variance

30URCE DF SS mS
Regression 1 1247.5 1247.5
rror 17 S317.7 Z48.1
"atal 18 7165. &

Urnusual Observations
Ibs. Cah Ci1 Fit Stdev.Fit Residual St. Resid

3 25 34. Q& 48. &3 12. 37 -14,.23 ~1.22 X

. { denctes arn obs. whaoase X value gives it large influerce.

MTE >
MTE ) regress cl 1 c5

2 regression equation is
Cl = 76.1 - @d.@a342 CS

redictor Coef Stdev t-ratic
Corstant 7€.137 S. 301 14. 36
~8 -A. 23418 Q. 21824 -1.89
s = 18.65 R-sq = 17.4% R-sq(adj) = 1&.6%

ralysis of Variarice

! SOURCE DF SS mMS
X i legression 1 1243, 1 1249. 1
: §Irror 17 S916. 1 348.2
: Tatal 18 7165. &

jirusual Observations
| ins. CS Ci Fit Stdev.Fit Residual St. Resid

-

3 871 4. 0@ 4€. 35 13. 3@ -12. 35 ~-R2.34 X
< denctes ar obs. whose X value gives it large irnfluerce.

i ivﬂ'a >




WASHINGTON

SLURRY SEAL
PAVEMENTS

Includes: Regression Equations
R-squared (Confidence associated with the regression model)
t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)
s or SEE (Estimate error factor - lower values are better)

Notes: c1 represents the dependent variable PCIL
c2 represents the independent variable AGE.
3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with ¢6 and c7 are raised to the 3 and 3.5 powers.




1
l

“TH ) regress cl 1 o

‘”he regression eguaticon 1S

L1 o= 79.1 - 1,83 L=
‘redictor Coef Stdev t-ratic
lonetant 79.@a78 6.631 11.32
CE -1. 23200 2. 35589 -Z. &0
= 14,5@ R—sa = S4.4% R—sqlad)) = 19. 4%
Mrnalysis of Variance
SOURCE DF S8 mMS
Regression 1 1218. 1 1218.1
Ealal-da 15 3183.5 sla.2
‘ntal 16 4171.5
Hrusual Observations
bs. gs C1 Fit Stdev.Fit Residual
15 8.2 4@, 20 €3. &4 3.7@ -Z3. &4
derwtes an obs. with & larpe st. resid.
MTH )
DATAY 83 &
ATAY 77 6
'ATAY end
11 ROWS READ
FTE > regress cl 1 c&
he regression eaguation 1s
C1 = 3&.6 - .28 Ce
’redlctor Coef Stdev t-ratio
Constant 9&. 568 3.Q76 3e. a3
‘(a -Z. 4833 Q. 2744 -8. 89
s = 5,343 R-sq = 89.8% R~sqg(adyj) = B88. 6%
’)nalysls of Variarnce
©OURCE DF 8s mS
{egressxon 1 22858, 2 &858, &
T rror 3 2S6.9 8.3
Tetal 1@ 2Sie. &

l

WA 5%
D AL TA
2) yprre T

St. Resid
—Z. &9R



MTE ) regress cl 1 cZ
The regression equatiorn is
= 87.3 — B.418 C3
anstant 87.2735 3. 124 &7. 94
o2 -@. 41799 Q. AS723 -7.30

= €. 354 R-sq = 85.3% R—-sg(ad)) = B83. 9%

‘3 redictor Coef Stdev t-ratioc
lﬁna1y51s of Variarnce

S50URCE DF SS ms

Regression 1 2148.9 =148.9

Zrror 3 363. 3 4., 4

Total 1@ =2312. &

Jriusual Observations

Ibs. cC2 C1 Fit Stdev.Fit Residual
1 2.Q 10, 22 87.27 3.1z 12.73

R derctes an abs. with a large st. resid.

mMTHR &

TR > regress cl 1 c4

2 regression equation is
(21 = 84.1 - 2.A861 C4

‘DFEdlctDP Coef Stdev t—ratio
Constant 84. 122 .23z c6. B3
-Q. 28628 Q. 0138:2 -6.&3

E

5 = 7.249 R-sg = 81.2% R—sglady) = 79. 1%

rn

,Analysxs of Variarce

SNURCE DF SS mMs
legression 1 cR39.32 Z@329. 3
!Error 9 47c.3 5.3
Total 1@ 2912, 2
ijnusual Observations
Ibs. Ca Cc1 Fit Stdev.Fit Residual
1 @ 1. 0@ 84. 102 3.23 15. 9@

" dernmtes an obs. with a large st. resid.

1MTB >

St. Resid
Z.30R
St.Resid
. 45R




TR ) regress cl 1 8

The regressicon equatiorn 1is
21 = A2.@ - 0.0182 CS

adictor Ccef - Stdev t-ratic
Zomstarnt 8z. w9 3.333 c4. 61
-5 -@. 218029 Q. 23253 -5.53
3 = 7.872 R-so = 77,&% R—sq(adj) = 74, 7%

Analysis of Variance

SOURCE DF SSs Ms
Regression 1 194@. 2 1940, 2
Errone 3 S7z. @ 63.6
tTotal 1@ za1e. &

Urasual Observations
Ibs. CS Cit Fit Stdev.F

1 @ 12, 02 acz. a3

L

R denctes an obs. with a large st. resid.

1TE >

it Residual St.Resid
.33 17.37 2. 48R



Includes:

Notes:

OREGON

SLURRY SEAL
PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

cl represents the dependent variable PCIL.

c2 represents the independent variable AGE.

3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.



TTTAY €5 1
fRY 64 5
DATAY end

7 ROWS READ
MTBE ) repress cl 1 e

The regressiorn equation is
Ci = 83.@ - 3.24 C&

Iredictor Coef Stdev t-ratic
Constant 8z. 967 €.853 1,11
cz -3. 933 1.892 ~Z. 28
3 = 11,16 R-sq = 46.5% R-sa(adi) = 35.8%

“Analysis of Varilarnce

SOURCE DF S8 ma
Segression 1 S4@.7 S4@, 7
L Irrore S &bze. 7 184,95
‘ratal (= 1163. 4

3

MTH >

MTE > let cl3=ciEx#1.5
"TE ) regress ©l : 3

The regression eauation ig
Tl o= 73.9 - 1.37 C3

“redictor Coef Stdev t-ratioc
lonmstant 73.313 €. 684 11. 3¢
iz -1.37ke 2.8125 -1i.69
s = 1g.17 R-sa = 3&., 4% R-sa(ad)) = &3.6%

i

inalysis of Variance

2 SOURCE DF SS MS
flegressior 1 423.1 4c3.1
Error S 742, 3 148.1
Total = 1163. 4
]




e —

MTR ) let cae=scoS#**z

3 ) repress cl 1 c4
The regression eauation 1s
Cl = 78.3 - 2.316€ C4
Fredictor Coef Stdev t—-ratioc
Constant 78. 43 6. S92 11. 91
Ca ~Q. 5157 Q. 3443 ~1.5@
s = 1z.67 R-sg = 31.2% R-salad)) = 17.2%
Aralysis of Variarnce
SOURCE DF S5 mS
Regressiaon 1 36, 3 360, 3
Error S 8as. 1 164, 6
Total & 11632. 4
MTE )
MTHE > let cS=ci#*%*,5
MTE ) regress ci 1 95
ihe regression eguation 1s
1 = 77.7 - @.z@1 C5
Oredictor Coef Stdev t-ratic
Comstant 77.67& €. 554 11.85
5 -, 2a28 Q. 1462 -1.37
s = 13,00 R-sa = &7.4% R-satad)) = 1. 9%
Analvsis of Variarce
SOURCE DF SS mSs
Regressian 1 z18.7 318.7
Erraor S 844,7 168.3
otal € 11632. 4
MTER )




_~—————1r--------“-—

P

.

ATRY €
DATAY €

P
[RUN o

& ROWS READ
MTR ) repress cl 1 c&f

lDQTQ) end

'Fhe regression equatiarn is
C1 = 72.7 - 1.70 Cc&

Predictor Coef
lDonstant 72. 658

cez -1.637

s = &.265 R-sa = 31.7%

Analysis of Variarnce

Stdev t-ratic
4,874 14,31
1,245 -1. 36

R—sa(adi) = 14.7%

'SOURCE DF SS MS
Regression 1 72.99 7E.233
Erron- 4 157. @21 39. &%

'Total 5 &30, ag
MTER ) let cl3=go#*l.5

‘WTB ) regress cl ! 3
‘he regression ecuation is

iCl = 71.& - Q.6Q6 C3
Predictor Coef Stdev t-ratic
cunstant 71.&33 4,132 17. a2
L3 -2, ERE4L 2. 4704 ~1.29
s = &.373 R-sa = &9.4% R-salady) = 11.7%

?Jmalysxs of Variarnce
~JURCE D= 85 ms

{ reoression i £7.51 €£7.%1
S 4 162, 4% 412, 62
. a.l S 30, a0

= }

[24° 3
w/e

1




= loo%
AGE =¢

D) LET CeDoR¥s
3} reLiress C. 1 Tér

e recression eCuatior 1S
LioE TS - e coe 4
' erepgictor LoTes | Stcev t-ratia
Lovist ant T Sao .35 17. 8z
DL -, 238 e LT - .2
= = €&.59da F—ag = <. S Lo lat Ty o= H, %
MAaLlvysis ot Variarnce
SOURLCE Ur =5 Yo,
Tegression 1 od. 83 cu. 65
alatd s 4 i, = S

atal S LS. S

=« ) et Lot b NI
S 2 recgress ol L ool
N regressiorn eauation 1s
S.o= . L - @884 CE
medict o Zoef Stdev te-ratio
Sonstant TR, G 3. 878 18, B
) ~@. 088473 . Q8226 —i. i@
: = 6,638 R-sc = Z5.4% R-—so{aci) = &4.Z%

Analysis of

’SOURCE
Fegression
o

gfotal

Variarce

DF

(R

55
S3.7¢
176. 24
2. Q@

» WU
» W




COMBINED

SLURRY SEAL
PAVEMENTS

Includes: Regression Equations
R-squared (Confidence associated with the regression model)
t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)
s or SEE (Estimate error factor - lower values are better)

Notes: cl represents tiie dependent variable PCIL
c2 represents the independent variable AGE.
3, ¢4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and ¢7 are raised to the 3 and 3.5 powers.




2 regression eguation is

}31 = 74,95 - &.378 C&
Predictor Coef Stdev t-ratic
{Zanstant 74, 328 4, Sz 1€. &4
i 28 -@.9784 . 4331 -2, 26
'3 o= 12.99 R~sq = 19, 5% R—sqg(ady3) = 15.7%
firalysis of Variarnce
' 30URCE DF S5 MS
rlegression 1 86@.5 860. 5
Errco =21 3541. 4 168.6
Total e 4421.9
Urmsual Observations
' Ibs. cs C1 Fit Stdev.Fit Residual
1 2. @ 102, @2 74.91 4, 50 c9. a9
15 8.0 40, 2R &7.028 2.71 -Z7.028
¥ denctes an obs. with a large st. resid.
MTE »
“he regression equatiorn 1s
Cl = 7&.6 - .82 C3
Iredictor Coef Stdev t-ratic
Constant 72.585 3. 6841 18. 9
ey -Q.c0a18 @.223z12 -2.15
s = 13.11 R-sq = 18.@% R~eq(ady) = 14.1%
inalysis of Variance
SOURCE DF 88 Ms
Regression 1 734. 3 T4, 3
LR A aTw o ) | I607.6 171.8
Tatal o=y H4421.9
Jriusual Observations
bs. C3 c1 Fit Stdev.Fit Residual
1 Q.2 122, Q0 72.58 S. B4 27, 42
3 3e. 25. 00 $3. 32 £. 83 1.8
S 6. & 43, Q@ S3. 32 £.83 -1@, 32
(S £2. 6 L, D0 £8. 26 . 80 -28. 906
~UNTINUE?

LoD

St. Resid
Z.06R

-&. 132R

St. Resid
. 19R
.15 X

-2, 92 X
-2. 13R

%




T =dictor
astant

T4

s = 13.1&

1 SQURCE
'Regressian
Eyvyror
Tatal

Coef

71.438

D

o = T

o

-0, B4 364

The regressicon equation is
Ci = 71.5 - 0.0436 C4

Q.

R~sq = 17.9%

fAnalysis of Variance

‘Uriusual Observatiaons

85
787.0
3615. @
4491.9

Stdev t-ratio
3.514 2@, 35
QAzd4s1 -2.14
R-sgladj) = 14.0%
mMs
787.@
172.1

(Obs. C4 C1 Fit Stdev.Fit Residual
i 1 2 122, 22 71.5@& 3.351 8. 52
I 3 441 TE. a2 o2. 25 7.33 2.7
S 441 43, @0 Se. 29 7.32 -3. 29
é 15 &4 43, 22 68.7 .88 -=8.7d
"CONTINUE?
i
) regression ecguation 1s
Cl = 7@.9 - @.2@973 CS
‘oredictaor Coef Stdev t-ratic
Cornstant 72,888 2. 224 1. 32
cs -2. Q23723 Q. QR4437 ~Z. 16
s = 13.@9 R-sg = 18. &% R—sq(adj) = 14.3%
Aralysis of Variance
SOURCE DF S8 mMS
Regression 1 80z. 2 8az. 3
CEr o &1 2S33. 6 171.4
Total & 4421.9

iy

Jos. CS
1 Q
= =Rsl
5 I

15 181

CONTINUE?

Uriusual Observations

C1
120, a2
SS. 0@
43. 00
4. 20

Fit Stdev.Fit
7a. 83 3.3z
Sl.a& 7.693
S1.c& 7.69
€9. 12 2. 94

Residual
259.11
3.78
-8. 22

-29.1&

St.Resid
c.c5R
.25 X

-2.85 X
~Z. 4R

St. Resid
Z. SR
2.36 X

-2.78 X
-2. 28R

S ——



Jbs.

[V

1

2 regression equation is
Ci = 74.9 - 1.19 C&

Predictor Coef
Constant 74. 830
Cce -1.1871
s = 12,00 R-sq =

Analysis of Variance

SOURCE DF
Regression 1
Error 13
Tatal 2

Urusual Observations

Ce c1
Q. @ 122, 2@
8.@ 4. Q@

3@. 1%

Stdev
4.168
Q. 4152

R—sg(ad))

S8 mMS
1177. 1
£735. 3
3913. 0

1177.1
144,12

Fit Stdev.Fit

74.89 4.17
€5. 359 &. 62

‘R denctes arn obs. with a large st. resid.

MTH >

[V

i The regressiorn eguation

C1 = 71.9 - @.&34 C3

Predictor Coef
cComstant 71.3z28
() -Q. 23366
s = 12.33 R-sqg

Analysis of Variarnce

c6. 1%

S0URCE DF
Regression 1
L Erraor 19
“Total Z@
Urnusiual Observations
{ips. c3 C1t
1 .2 1@, a@
3 €. oS, 0
S 96. & 43,00
‘ 13 2. € 4, Q@
JTINUE?

890, &
29132.@

t—-ratic
17.97
-2. 86

6. 4%

Residual
29.11

-£5. 39

Stdev t—-ratic
3. 628 13.83
2.Q3211 -2. 59
R-sq (ad}) S 3%
58 MS
1ezz. 8 1@ze. 8
15=2.1
Fit Stdev.Fit Residual
71.93 3.63 =8. a7
43, 44 €.73 S. 56
43, 44 €.79 -6. 44
€6. 64 s. 72 —-26. €64

Lo g
“Vp HIP

St.Resid

2. 23R

-2.17R

St. Resid
£. 38R
Q.54 X

-, E3 X

-. 21R




b et ——— -

The regression eguation is
':1 = 78.5 —- Q.2487 C4
ddictor Caef Stdev t-ratio
l:c nstant 70. 529 3.383 c0. 85
24 -Q. 24873 @. 21384 —Z. 46
's 12, R~sq = &4. 1% R-sqg(ad3) = 2@, 1%
Arnalysis of Variance
lSDURCE DF =3} ms
rRegression 1 34T.8 242. 8
Erraor 19 c97@. 1 156.3
foetal =@ 3313.@
Uriusual Observations
Dbs. C4 ci Fit Stdev.Fit Residual St.Resid
1 2 1@, a@ 70.53 3.3 =3, 47 & 4SR
3z 441 S55. a0 43, 04 7.28 9. 36 @, 33 X
] 441 43,22 49, 24 7.28 -6, Q4 -U. 939 X
13 64 4.2 €7.41 .82 -27.41 -2. 25
CONTINUE?
e regression equation is
Cl = €9.8 - @.0124 C5
Iredictor Coef Stdev t—ratix
Constant €3, 753 3. 292 £1., 45
535 -Q. 210437 &, Q4383 -Z. 38
s = 1&.53 R—-sq = &3. 0% R-sqlady) = 18, 9%
nalysis of Variance
‘SDURCE DF 5SS mMs
;?egressxon 1 83%9. 3 833. 3
Zrror 13 3013.7 158.6
Tatal c@a 291Z. @
fUrusual Observaticns
Obs. Cs Ci Fi1t Stdev.fFit Residual St. Resid
1 @ 102, Q@ €3. 76 3. 25 g@.dh e 49R
3 sl 55. aa 4B, E7 7.63 6.3 .63 X
S zoct 43, Q0 48,67 7.63 -5.67 -2.57 X
13 181 40, 0Q €7.87 c.21 -27.87 -2. 27R
QCDNTINUE7




WASHINGTON PCC PAVEMENTS

Includes: Regression Equations
R-squared (Confidence associated with the regression model)
t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)
s or SEE (Estimate error factor - lower values are better)

Notes: cl represents the dependent variable PCI.
c2 represents the independent variable AGE.
€3, ¢4, ¢5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.




C1 = 99.5 -
i Predictor
Carnstant

ce

ls = 23.91

o

R-sq = 18.@%

"% ) regress cl 1 c2

The regression eouwation is

Q. 884 C&
Ccef Stdev
99. 91 23.19
-@a. 8833 Q.5238

Analysis of Variance

SOURCE
Regression
Error

‘Total

Urnusual DObservations

Ibs. Cz
1 Q.2

X denctes an

MTE >

t-ratia
4, 23
-1.€3

R-sg(adj) = 11.7%

DF SS MS
1 1574.3 1574. 3
13 7186.€ 552.8
14 876@. 3
Ci1 Fit Stdev.Fit Residual
122, 22 99. 51 23.19 @. 49
obs. whose X value gives 1t large influence.

MTE > regress cl

The regression

1 = 38.5 -

Predictor
Constant

e
-

e = &3.56

Xl

R~sq = 17.6&%

c3

eqguatiorn 1o

Q.17 C2
Coef Stdev
38. 47 os. 86
-Q. 1&63¢6 Q. Q7€1 4

—Aralysis of Variarice

SOURCE
{ Regression
T o

Total

Urusual Observations

bs. ca
1 Q

X dernctes an

‘l é

t—ratic
4, 31
-1,67

R—-sqad)) = 11, 3%

DF Ss MS
1 1545. 6 15432, 6
13 7217.3 585.2
14 a87ew. 9
Ci Fit Stdev.Fit Residual
100. 22 38. 47 z&. 86 1.%53
obs. whose X value gives 1t large influence.

St.Resid
@.13 X

St.Resid
Q.27 X

(v




W

|

‘x dercotes an obs.

MTE > regress cl 1 c4

l he regressicorn equaticon is

Y = 97.Q2 — Q. 218@ C4
lp redictor Ccef Stdev t~ratic
Constant 897.08c C2. 43 4. 33
C4 -Q. a182@ d.21121 -1.64
ls 23. 64 R-sqg = 17.1% R-sqtad)) = 1@. 7%
lﬁna1y51s of Variarce

SOURCE DF SS mS
Regression 1 1494. 3 1434. 3
Error 13 726€6.7 S553. @
Taotal 14 876w.3

Jriusual Observations

e regressionm equatiocn 1s

'Cl = 95,3 - R.Q1z5z CS
"Predictor Coef Stdev t-ratio
Camstant 95. 29 c1.9& 4,35
i:S -Q, RB2Sze 2. 221584 -1.53
& = 23.75 R-sq = 1E.3% R-sq(adj) = 9.9%
|RAnalysis of Variance
. SOURCE DF sS MS
iRegressxon 1 1420. 5 1432.5
Zrror 12 73ZQ. 4 S63.9
otal 14 876@. 3
?Jnusual Observations
Obs. CS Ci Fit Stdev.Fait Residual St.
1 Q@ 10, a2 95. &S 21,98 4,79

whose X value gives 1t large influernce.

ZMTE >

Jbs. Ca Cit Fit Stdev Fit Residual St.
1 @ 12Q. @ 937. az 2. 43 .38

X derotes an abs. whose X value gives it large influernce.

MTE >

"MTER > regress ci 1 cS

Resid
2. 40 X

Resid
2. 952 X




TR i e il

Includes:

Notes:

OREGON PCC PAVEMENTS

Regression Equations
R-squared (Confidence associated with the regression model)

t-rado (Predictability of the dependent variable from the independent variable)

(Higher values better - typically > 4)
s or SEE (Estumate error factor - lower values are better)

cl represents the dependent variable PCIL.
c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.

Equations with c6 and c7 are raised to the 3 and 3.5 powers.




'JQFQ)

94 1
DRATARY 78 &
DATAY end
‘ Z ROWS REARD
MTR ) regress cl 1 o=
lrhp regressiorn eguation 1s
= 99.& - 4.&9 C&
Jredictor Coef Stdev t-ratic
|~“ﬂ:taht 99. 2381 @.971:z 1az. 18
z -4, 2857 . 32993 —-12.99
' 234 R-sg = 993. 4% R—-=sg (adj) = 98. 8%
Arnalysis of Variance
5S0URCE DF SS mMs
legression 1 257. 14 257.14
e el o) ol 1 1.52 1. 9=
Total I =58. €7
‘TR )
TR OY piot ol c&
- ¥
‘ 36. ¢+
~ »
b siles
B4, @+
l _
77. 0+
* e e —————— +——_——————— +———————— +
Q.2 1.@ .2 3. @ 4.2
¥»TE )

CéiS;E&EﬂAwﬁ




Includes:

Notes:

COMBINED PCC PAVEMENTS

Regression Equations

R-squared (Confidence associated with the regression model)

t-ratio (Predictability of the dependent variable from the independent variable)
(Higher values better - typically > 4)

s or SEE (Estimate error factor - lower values are better)

c1 represents the dependent variable PCI.

c2 represents the independent variable AGE.

c3, c4, c5 are AGE raised to 1.5, 2, 2.5 powers, respectively.
Equations with c6 and c7 are raised to the 3 and 3.5 powers.



MTE ) regress cl 1 c&

The regression equation 1s
Cl = 9.4 - @A.731 C&

Fredictor Coef Stdev t-ratic
Comstant 2. 42 13. &9 €. 95

cz -Q. 7228 Q. 3134 —-Z. 23
Is = 22,15 R-sq = &5.9% R-sq(ady) = 20. 9%
Analysis of Variance

'SDURCE DF 85 MS

Regression 1 2568. 6 2568. 6

jError 15 7353. 5 492.6

Total 16 99z8. 1

Uriusuial Observaticns

Tbs. cz C1 Fit Stdev.Fit Residual

i 2.2 12@. 2@ 3. 4@ 13.23 7.60Q

St. Resid
.43 X

v denctees an obs. whose X value gives it large influernce.

MTR

“TE ) read cIzceSes’

» ERRDR * ARGUMENT IS A CONSTANT OR MATRIX, BUT A COLUMN WAS EXPECTED

TR ) let cl3=coxs
4 2 regress cl 1 c3

The regression equation 1s
1= B3@.1 - 2.Q@147 C3

-redictaor Coef Stdev t-ratic
Lonstant B, 12 1z. 7@ 7.@3
z -~Q. Q14737 Q. QREEZ8 -Z. a8
2 F O35S R-sa = =24.7% R-sq(ad1) = 19. 7%

HAralysis of Variarnce

S0URCE DF SS MS
“egression 1 2455, 3 c455, 3
, Errare 5 7472.8 4328.2
iotal 16 9328. 1

TR

1) let co=cew*uz, 5
mre > regress cl 1 c4

The regression eauatiaon is
':1 = 83.5 - Q.2031Z2 Cs

Seadiot o Coef Stdev t-ratic

FeL (Come




s = =] R-saq = Z4.3%

HO
Y]
(s

Arnalysis of Variance

R-sg(ad)) = 19.&%

SOURCE DF S8 mS
iressian 1 409, 2 c4@3. 0

Error 15 7515.1 S@1.3
Total 16 9928. 1
!MTE > let cS=cww

!

MTE > let cS=cz*x3

MTE > regress c! 1 ¢S5

The regressicn equation 1s

Cl = 86.8 —@.222325 CS

“redictor Coef Stdev t-ratioc
—onstant 88. 86z 12.47 7.12
T ~¢. QQ2Za47 @, 202141 —-c. 16

R-sag = &3.7%

HAralysis of Variarnce

TURCE DF S
Jression 1 £35€6. @
Ereor 15 757&. &
Total 16 99&8. 1

MTR

R-sa(adj) = 18.6%




APPENDIX E

IDAHO STATE
GENERAL AVIATION
PAVEMENT CONDITION SURVEY DATA

INCLUDING:

1) AIRPORT LOCATION/DESCRIPTION/SECTION DATA
2) PAVEMENT IDENTIFICATION & CHARACTERISTICS
3) AVERAGE PCI VALUES FOR PAVEMENT FEATURES
4) PAVEMENT CONDITION SURVEY DATES

5) REPAIR AND REHABILITATION INFORMATION
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